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Final Proposed Filing - Coversheet 

Instructions• 

FINAL PROPOSED RULE # J ~ ~~-

Final Proposed Filing - Cove sheet 

In accordance with Title 3 Chapter 25 of the Vermont Statutes Annotated and the 
"Rule on Rulemaking" adopted by the Office of the Secretary of State, this filing will 
be considered complete upon filing and acceptance of these forms with the Office of 
the Secretary of State, and the Legislative Committee on Administrative Rules. 

All forms shall be submitted at the Office of the Secretary of State, no later than 3:30 
pm on the last scheduled day of the work week. 

The data provided in text areas of these forms will be used to generate a notice of 
rulemaking in the portal of "Proposed Rule Postings" online, and the newspapers of 
record if the rule is marked for publication. Publication of notices will be charged 
back to the promulgating agency. 

PLEASE REMOVE ANY COVERSHEET OR FORM NOT 
REQUIRED WITH THE CURRENT FILING BEFORE DELIVERY! 

Certification Statement: As the adopting Authority of this rule (see 3 V.S.A. § 801 
(b) (11) for a definition), I approve the contents of this filing entitled: 

Water Supply Rule 

ls/ Julie S. Moore 

Printed Name and Title: 

12/22/2023 on 
(signature) (date) 

Julie S. Moore 
Secretary, Agency of Natural Resources 

RECENED BY: 

❑ Coversheet 
❑ Adopting Page 
❑ Economic Impact Analysis 

❑ Environmental Impact Analysis 
❑ Strategy for Maximizing Public Input 
❑ Scientific Information Statement (if applicable) 

❑ Incorporated by Reference Statement (if applicable) 

❑ Clean text of the rule (Amended text without annotation) 

❑ Annotated text (Clearly marking changes from previous rule) 
❑ ICAR Minutes 

❑ Copy of Comments 
❑ Responsiveness Summary 
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1. TITLE OF RULE FILING: 
Water Supply Rule 

2. PROPOSED NUMBER ASSIGNED BY THE SECRETARY OF STATE 
23P 023 

3. ADOPTING AGENCY: 
Agency of Natural Resources 

4. PRIMARY CONTACT PERSON: 
~A PERSON WHO ISABLE TO ANSWER QUESTIONSABOUI' THE CONTENT OF THE RULE. 

Name: Ben Montross 

Agency: Agency of Natural Resources 

MailingAddress:l National Life Drive - Davis 4, 

Montpelier, VT 05620 

Telephone:802-498-8981 Fax:802-828-1541 

E-Mail: ben . montros s @vermont.gov 

Web URL (WHERE THE RULE WILL BE POSTED) 

https://dec.vermont.gov/water/laws 

5. SECONDARY CONTACT PERSON: 
~A SPECIFIC PERSON FROM WHOM COPIES OF FILINGS MAY BE REQUESTED OR WHO MAY 

ANSWER QUESTIONSABOUT FORMS SUBMITTED FOR FILING IF DIFFERENT FROMTHE 

PRIMARY CONTACT PERSON. 

Name:Catherina Narigon 

Agency: Agency of Natural Resources 

Mailing Address: 1 National Life, Davis 2, Montpelier VT 
05620 

Telephone:802-261-5487 Fax:802-828-1541 

E-Mail: catherina.narigon@vermont.gov 

6. RECORDS EXEMPTION INCLUDED WITHIN RULE:
DOES THE RULE CONTAINANYPROVISIONDESIGNATING INFORMATIONAS CONFIDENTIAL; 

LIMITING ITS PUBLIC RELEASE; OR OTHERWISE, EXEMPTING IT FROMINSPECTIONAND 

COPYING?~ No 

IF YES, CITE THE STATUTORY AUTHORITY FOR THE EXEMPTION: 

PLEASE SUMMARIZE THE REASON FOR THE EXEMPTION: 

7. LEGAL AUTHORITY / ENABLING LEGISLATION: 

Revised January 10, 2023 page 2 



Administrative Procedures 
Final Proposed Filing — Coversheet 

THE SPECIFIC STATUTORY OR LEGAL CTI'ATIONFROMSESSIONLAWINDICATING WHO THE 

ADOPTING ENTITY IS AND THUS WHO THE SIGNATORY SHO ULD BE. THIS SHO ULD BE A 

SPECIFIC CITATIONNOTA CHAPTER CITATION). 

10 V.S.A. 1672 

8. EXPLANATION OF HOW THE RULE IS WITHIN THE AUTHORITY OF 

THE AGENCY: 
Section 1672 of Title 10 of the Vermont Statutes 

Annotated vests the Agency of Natural Resources with 

the authority to adopt rules establishing standards or 

requirements for drinking water quality and for testing 

and monitoring of drinking water and public drinking 

water systems. 

9. THE FILING HAS CHANGED SINCE THE FILING OF THE PROPOSED 

RULE. 

10. THE AGENCY HAS INCLUDED WITH THIS FILING A LETTER 

EXPLAINING 1N DETAIL WHAT CHANGES WERE MADE, CITING CHAPTER 

AND SECTION WHERE APPLICABLE. 

11. SUBSTANTIAL ARGUMENTS AND CONSIDERATIONS WERE RAISED 

FOR OR AGAINST THE ORIGINAL PROPOSAL. 

12. THE AGENCY HAS INCLUDED COPIES OF ALL WRITTEN 

SUBMISSIONS AND SYNOPSES OF ORAL COMI~~NTS RECEIVED. 

13 . THE AGENCY HAS INCLUDED A LETTER EXPLAINING 1N DETAIL 

THE REASONS FOR THE AGENCY'S DECISION TO REJECT OR ADOPT 

THEM. 

14. CONCISE SUMMARY (150 wouns ox LEss): 

The Rule amendment proposes to incorporate by reference 

the federal Revised Total Coliform Rule, responsible 

for assessing bacteriological and pathogen 

vulnerability of all public drinking water systems. It 

adds a few Vermont-specific topics required by the 

federal regulation when incorporating by reference as 

required to be specifically identified in our primacy 

application to EPA. This amendment also seeks to revise 

the standards and process for operator 

licensing/certification to better-protect public health 

at larger or more complicated public drinking water 

systems by requiring additional certified staff. It 

makes minor amendments to the treatment specifications 

for PFAS in drinking water. The rule also provides 

greater and more uniform protection for isolation 
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distances from public drinking water sources (wells) by 

aligning better with existing Wastewater System and 

Potable Water Supply Rule. There are also a series of 

minor changes, primarily fixing internal citations. 

15. EXPLANATION OF WHY THE RULE IS NECESSARY: 

The Code of Federal Regulations was updated in 2013 to 

revise the Total Coliform Rule and States had 3 years 

to implement or seek implementation extension agreement 

with EPA. Vermont sought to enter into an extension 

agreement with EPA due to other priorities. This 

amendment incorporates the federal regulation and where 

necessary, identifies the Vermont-specific approach 

based on our experience and ability to regulate. The 

rule went into effect in 2016 and this is codifying 

what has been in place and put into practice since that 

time. It is also necessary to adjust the operator 

certification requirements, making it clear what an 

operator's role and responsibility is and providing a 

clearer process for the State to revoke, suspend, or 

deny a certification. It also provides a "dual 

certification" requirement for the more complicated and 

larger water systems to oversee the extensive and 

complicated distribution piping network, where 

currently there is only required to be a treatment-

focused operator. 

16. EXPLANATION OF HOW THE RULE IS NOT ARBITRARY: 

The sampling requirements are set forth by the Code of 

Federal Regulations; Vermont is seeking to incorporate 

those requirements and selecting from a "menu" of 

possible options set forth in the regulation. Vermont 

is not seeking to be more stringent, but to adopt the 

federal regulation as established in the CFR and as we 

are able to do so based on the structuring of the 

program. The operator certification amendments codify 

what many of the larger systems already have in-place 

due to the practical need to have an individual 

responsible for the operation and maintenance of the 

distribution network and follows input and consultation 

from the Operator Certification Advisory Committee. The 

PFAS treatment standards are more in line with other 

requirements of the rule and industry standards. 
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17. LIST OF PEOPLE, ENTERPRISES AND GOVERNMENT ENTITIES 
AFFECTED BY THIS RULE: 

The individuals and entities most directly impacted 

will be owners and operators of public water systems in 

Vermont. Also, 60-700 of Vermonters rely on public 

drinking water systems to supply their homes with 

potable drinking water, so they will be better-

protected through this rule. Additional visitors and 

citizens will ultimately be affected by the change to 

drinking water quality standards as they rely on 

drinking water from public water systems where they 

work, recreate, dine, or visit in other tourist-related 

activities and locations. 

18. BRIEF Sti►MMARY OF ECONOMIC IMPACT (150 worms oR LEss): 

Any cost impact to water systems due to the Revised 

Total Coliform Rule requirements has already been borne 

since the rule went into effect in 2016. There was 

already a sampling framework under which systems paid 

for water quality sampling; in some instances the 

number and frequency of sampling increased, in others 

it decreased. The cost of a single coliform sample is 

approximately $25. The cost to obtain a certification 

for a qualified operator already on-staff is $85 per 3-

years. Many larger and complicated systems already have 

these individuals on-site/on-hand and are already 

experiencing these costs. If a system would need to 

contract with a distribution operator it is estimated 

to cost approximately $10,000 per year. Hiring on-site 

staff where it does not currently exist would be 

greater than $10,000 and would be at the discretion of 

the public water system with respect to adequate 

compensation. 

19. A HEARING WAS HELD. 

20. HEARING INFORMATION 
(TrIE FIRST HEARING SHALL BE NO SOONER THAN 30 DAYS FOLLOWING THE POSTING OF 

NOTICES ONLINE. 

IF THIS FORM IS INSUFFICIENT TO LIST THE INFORMATION FOR EACH HEARING, PLEASE 

ATTACH A SEPARATE SHEET TO COMPLETE THE HEARING INFORMATION. 

Date: 9/27/2023 

Time: 0 5 : 0 0 PM 
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Street Address: 1 National Life Drive, Davis 2 Montpelier 

Vermont 

Zip Code: 0 5 6 2 0 

URL for Virtual: ttps : //teams .microsoft . com/1/meetup-join/19 

3ameeting ODVhN2I3ZjAtZTdkYy00NWE3LWI3MTctN2Z1ZjU2MDIwM 

jVj40thread.v2/0?context7b 22Tid223a2220b4933b-baad-

433c-9c02-70edcc7559c6222c22Oid223a 22aec5cd4c-7e16-

47e2-a2a5-a1f2f85ce5c4227d 

Date: 9/28/2023 

Time: 10 : 0 0 AM 

Street Address: N/A ( fully virtual meeting) 

Zip Code: 05620 (virtual meeting) 

URL for Virtual: https : //www.microsoft. com/en-us/microsoft-

teams/join-a-meeting?rtcl 

Date: 

Time: AM 

Street Address: 

Zip Code: 

URL for Virtual: 

Date: 

Time: AM 

Street Address: 

Zip Code: 

URL for Virtual: 

21. DEADLINE FOR CONIlV~NT ~NO EARLIER THAN 7 DAYS FOLLOWING LAST HEARING: 

10/5/2023 

KEYWORDS (PLEASE PROVIDE AT LEAST 3 KEYWORDS OR PHRASES TO AID IN THE 

SEARCHABILITY OF THE RULE NOTICE ONLINE. 

Coliform 

Certification 

GAC 
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RTCR 

Operator 

Isolation 

Setback 

drinking water 
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Q . V 1~I,~1YlO~ 

Vermont Department of Environmental Conservation Agency of Natural Resources 

Drinking Water & Groundwater Protection Division 

i National Life Drive, Davis 4 
Montpelier, VT o562a-3522 

MEMORANDUM 

DATE: December 20, 2023 

RE: Water Supply Rule Revisions and Public Comment Period 

The Drinking Water Program is updating the WSR both in order to maintain primacy of 

the Program through implementing required updates from EPA and modernize and elevate the 

State's water system operator program. The Revised Total Coliform Rule update and updates to 

the operator certification sections are the two most notable changes to the rule. Other revisions 

include administrative changes to resolve ambiguity, consistency updates to isolation distances 

to align with the Wastewater System and Potable Water Supply Rule, and general housekeeping 

edits and revising outdated language. Gendered language in the rule was revised to be gender 

neutral. General formatting changes for consistency were included as well. The following 

provide more information on the most substantial changes to the rule, and additional 

information about minor changes can be found in the filing forms. 

Revised Total Coliform Rule 

One of the main motivations underlying this rule change is to update the State's Revised 

Total Coliform Rule (RTCR) regulation. The State has until early 2024 to adopt new federal 

EPA standards in order to retain primary regulatory authority over the drinking water program. 

These changes, which are federally motivated, are in Section 6.12. No changes were made to the 

RTCR sections in response to public comment, and only one comment was received regarding 

the RTCR. 

Operator Certification 

The Program overhauled the existing Operator Certification regulations, which were 

sparse and very broad, to be comprehensive and to elevate the profession. The revised language 

details explicitly the path to revoke or suspend certification, defines roles and responsibilities of 

operators, and creates new requirements and standards for Distribution systems and Distribution 

certificates. Many public water systems in the State are treatment class systems, and do not 

include advanced or complicated distribution infrastructure. Some systems have both, but 

To preserve, enhance, restore, and conse7ve tierrnant's natttruL resources, and prated human health, for the benefit of this and furitre generations. 



treatment systems and distribution systems require different types of oversight, and may consist 

of very different infrastructure. The revised rule adds testing requirements to obtain a D license, 

and further details when a system is considered a distribution system and requires a distribution 

operator. 

Almost every public comment received was related to these changes. Operators were , 

concerned about additional testing requirements and heightened continued education 

requirements needed for recertification, and the financial burden of obtaining the correct 

licenses. In response, the Program modified the new requirements to allow for "Legacy 

Distribution Operators," where operators meeting certain requirements can keep a Distribution 

certification at the system they have experience at without requiring the distribution 

examination. The program also changed the hour limits for classes that can be counted as dual 

credit between treatment certifications and distribution certifications per public comment. The 

responsiveness summary provides a great amount of detail about the operator certification 

revisions and the public comments received. 

Administrative changes 

After passing through ICAR, the Program made minor changes to language regarding 

permitting in chapters 21-3 and 21-4 of the Rule. The administrative changes made to 21-3 and 

21-4 are not in response to public comment. A staff member brought to the Program's attention 

that the application of some permitting requirements in the aforementioned sections was unclear 

for transient non-community (TNC) systems. The language could have been read as excluding 

these public systems from certain requirements, which would conflict with the Program's 

historical treatment of these systems. The language changes make the permitting requirements 

for TNC systems explicit. The changes do not impact the substantive application of the rule, and 

do not impose any new or heightened regulatory burdens onto TNC systems. The annotations to 

21-3 & 21-4 in the attached draft rule reflect all changes made to this section after ICAR 

approval. 
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Instructions• 

This form must accompany each filing made during the rulemaking process: 

Note: To satisfy the requirement for an annotated text, an agency must submit the entire 

rule in annotated form with proposed and final proposed filings. Filing an annotated 
paragraph or page of a larger rule is not sufficient. Annotation must clearly show the 

changes to the rule. 

When possible, the agency shall file the annotated text, using the appropriate page or 

pages from the Code of Vermont Rules as a basis for the annotated version. New rules 

need not be accompanied by an annotated text. 

. . ,.. .~.,, e . ,..1 ,~ . .,~ ,. , ~._.. ~... 4 

1. TITLE OF RULE FILING: 
Water Supply Rule 

2. ~ ADOPTING AGENCY: 
Agency of Natural Resources 

3 . TYPE OF FILINGPLEASE CHOOSE THE TYPE OF FILING FROM THE DROPDOWNMENU 

BASED ON THE DEFINITIONS PROVIDED BELOW 

• AMENDMENT - Any change to an already existing rule, 
even if it is a complete rewrite of the rule, it is considered 
an amendment if the rule is replaced with other text. 

• NEW RULE - A rule that did not previously exist even under 
a different name. 

• REPEAL - The removal of a rule in its entirety, without 
replacing it with other text. 

This filing is AN AMENDMENT OF AN EXISTING RULE 

4. LAST ADOPTEDPLEASE PROVIDE THE SOS LOG#, TITLE AND EFFECTIVE DATE OF 

THE LAST ADOPTION FOR THE EXISTING R ULE~ 

Secretary of State Rule Log #19-017, Water Supply Rule, 

March 17, 2020. 
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State of Vermont [phone] 802-828-3322 Kristin L. Clouser, Secretary 
Agency of Administration 
io9 State Street 
Montpelier, VT 05609-o2oi 
www. aoa.vernaont. Gov 

INTERAGENCY COMMITTEE ON ADMINISTRATIVE RULES (ICAR) MINUTES 

Meeting Date/Location: August 14, 2023, virtually via Microsoft Teams 
Members Present: Chair Sean Brown, Jared Adler, Jennifer Mojo, John Kessler, Michael 

Obuchowski, and Nicole Dubuque 
Members Absent: Diane Sherman and Brendan Atwood 
Minutes By: Melissa Mazza-Paquette 

• 2:00 p.m. meeting called to order, welcome and introductions. 
• Review and approval of minutes from the June 12, 2023 meeting. 
• No additions/deletions to agenda. Agenda approved as drafted. 
• Note: The following emergency rules were supported: 

1) On 06/30/23: 'Pandemic-Era General Assistance Emergency Housing Transition' from the 
Agency of Human Services, Department for Children and Families 

a) The Department for Children and Families must establish eligibility criteria to continue 
providing temporary housing assistance to the populations identified in Act 81 and the 
Executive Order dated June 30, 2023. 

2) On 07/28/23: `Rules Governing Medication-Assisted Treatment for Opioid Use Disorder', 
Agency of Human Services 

a) This emergency rule eliminates the X Waiver requirements, which can no longer be met due 
to federal changes. This update will ensure Vermont's MAT regulations do not inhibit access 
to MAT providers by those in need. 

3) On 08/03/23: 'Reportable and Communicable Diseases Rule', Agency of Human Services, 
Department of Health 

a) This rule adds Mpox to the list of reportable diseases, due to the virus' increased public 
health threat. This also reduces the administrative burden for reporters by eliminating the 
need to report negative COVID results. 

4) On 08/07/23: Amyotrophic Lateral Sclerosis (ALS) Registry Rule, Agency of Human Services, 
Department of Health 

a) 18 V.S.A. § 176 requires the Department to establish this registry by 7/1/23. The regular 
ALS Registry rule will not be adopted for several months. Without this e-rule, some 
incidence data may not be reported as required. 

• Public comments made by Jay Greene, Office of Racial Equity, on the Health Benefits Eligibility and 
Enrollment Rules 

• Presentation of Proposed Rules on pages 3-11 to follow. 
1) Vermont Passenger Tramway Rules, Vermont Department of Labor/page 3 
2) Health Benefits Eligibility and Enrollment Rule, General Provisions and Definitions (Part 1), 

Agency of Human Services, page 4 
3) Health Benefits Eligibility and Enrollment Rule, Eligibility Standards (Part 2), Agency of Human 

Services, page 5 
4) Health Benefits Eligibility and Enrollment Rule, Nonfinancial Eligibility Requirements (Part 3), 

Agency of Human Services, page 6 

08-14-23 ICAR Minutes, Page 1 of 11 



5) Health Benefits Eligibility and Enrollment Rule, Special Rules for Medicaid Coverage of Long-
Term Services and Supports - Eligibility and Post-Eligibility (Part 4), Agency of Human Services, 

page 7 
6) Health Benefits Eligibility and Enrollment Rule, Financial Methodologies (Part 5), Agency of 

Human Services, page 8 
7) Health Benefits Eligibility and Enrollment Rule, Eligibility-and-Enrollment Procedures (Part 7), 

Agency of Human Services, page 9 
8) Health Benefits Eligibility and Enrollment Rule, State Fair Hearings and Expedited Eligibility 

Appeals (Part 8), Agency of Human Services, page 10 
9) Water Supply Rule, Agency of Natural Resources, page 11 

• No Other Business 
• Upcoming Scheduled Meetings: 

o Wednesday, August 30, 2023 at 2:00 p.m. - Special Meeting for Committee Discussion 
only 

o Monday, September 11, 2023 at 2:00 p.m. - Regular monthly meeting 

• 3:15 PM Meeting Adjourned 

08-14-23 ICAR Minutes, Page 2 of 11 



Proposed Rule: Water Supply Rule, Agency of Natural Resources 

Presented By: Catherina Narigon and Ben Montross 

Motion made to accept the rule by Jared Adler, seconded by Mike Obuchowski, and passed 
unanimously except for .Jen Mojo who abstained, with the following recommendations: 

1. Proposed Filing - Coversheet: 
a. #8: Spell out acronyms and parenthetically reference them. Clarify reference to "...water 

sources (wells)..." whether it's included, limited to, etc. 
b. #9: 1~ sentence seems to be missing a word. 

2. Adopted Filing - Coversheet: Not needed for ICAR. 
a. Economic Impact Analysis, #8: Remove stray `s' at end of paragraph. 

3. Public Input, #3: Include the Water Quality division of the Agency of Agriculture, Food and 
Markets. 

~~3~~~~~~₹~~I~~ 
08-14-23 ICAR Minutes, Page 11 of 11 
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Economic Impact Analysis 

Instructions• 

In completing the economic impact analysis, an agency analyzes and evaluates the 

anticipated costs and benefits to be expected from adoption of the rule; estimates the 

costs and benefits for each category of people enterprises and government entities 

affected by the rule; compares alternatives to adopting the rule; and explains their 

analysis concluding that rulemaking is the most appropriate method of achieving the 

regulatory purpose. If no impacts are anticipated, please specify "No impact 

anticipated" in the field. 

Rules affecting or regulating schools or school districts must include cost implications 

to local school districts and taxpayers in the impact statement, a clear statement of 

associated costs, and consideration of alternatives to the rule to reduce or ameliorate 

costs to local school districts while still achieving the objectives of the rule (see 3 

V.S.A. § 832b for details). 

Rules affecting small businesses (excluding impacts incidental to the purchase and 

payment of goods and services by the State or an agency thereof , must include ways 

that a business can reduce the cost or burden of compliance or an explanation of why 

the agency determines that such evaluation isn't appropriate, and an evaluation of 

creative, innovative or flexible methods of compliance that would not significantly 

impair the effectiveness of the rule or increase the risk to the health, safety, or welfare 

of the public or those affected by the rule. 

~~ . _ ~r ~. __ ~~~~, _ _..:a.~ _ _ . P ~ . .,_ _ ,e ,. ,_. . _ 

1. TITLE OF RULE FILING: 

Water Supply Rule 

2. ADOPTING AGENCY: 

Agency of Natural Resources 

3. CATEGORY OF AFFECTED PARTIES: 
LIST CATEGORIES OF PEOPLE, ENTERPRISES, AND GOVERNMENTAL ENTITIES POTENTIALLY 

AFFECTED BY THE ADOPTION OF THIS R ULE AND THE ESTIMATED COSTS AND BENEFITS 

ANTICIPATED: 

The individuals and entities most directly impacted 

will be owners and operators of public drinking water 

systems. These range from small campgrounds to larger 

cities and everything in between, however, for the 

coliform sampling requirements, it is putting into 

regulation what the systems have already been doing 

since 2016, which followed an existing rule which in 
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some applications required more sampling/cost. The 

operator certification aspect will largely impact 

larger and more complicated water systems, however, 

many of these systems already have staff with the 

necessary certification on-staff; those that do not 

will have until 2029 to obtain an operator to operate 

and assist in management of the complicated 

distribution system. Both of these important updates 

will provide better protection to the health of 

Vermont's citizens and visitors by preventing 

pathogenic contamination which would otherwise create 

significant health risks state-wide. The changes to the 

isolation distances will also provide greater 

protection to Vermont's citizens and visitors by 

working to keep contamination out of the water system; 

it is much easier to keep contamination out of the 

system in the first place than it is to install 

treatment to remove it once it is contaminated. 

4. IMPACT ON SCHOOLS: 
INDICATE ANYIMPACT THAT THE RULE WILL HAVE ON PUBLIC EDUCATION, PUBLIC 

SCHOOLS, LOCAL SCHOOL DISTRICTS AND/OR TAXPAYERS CLEARLY STATING ANY 

ASSOCIATED COSTS.' 

There are approximately 150 schools that are regulated 

as their own Public Water System. The rule applies to 

those schools/systems. The impacts will be better 

public health protection. The federal regulation being 

incorporated by reference will apply to these schools, 

the likelihood is that the requirement for the 

additional operator due to the size and complexity of 

the system will not apply given the simple construction 

of the school water systems. The modifications to 

operator requirements will likely make it easier for a 

school to obtain an operator if they have treatment for 

certain types of contaminants. 

S . ALTERNATIVES : CONSIDERATION OF ALTERNATIVES TO THE R ULE TO REDUCE OR 

AMELIORATE COSTS TO LOCAL SCHOOL DISTRICTS WHILE STILL ACHIEVING THE OBJECTIVE 

OF THE RULE. 

For the coliform sampling, there is no alternative. 

Vermont has primacy, or Primary Enforcement Authority 

for all other applicable federal drinking water 
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regulations and are required to adopt the federal 

regulations or develop our own, more-stringent, 

regulations. If Vermont does not seek to adopt the 

Revised Total Coliform Rule the Federal Government 

would take primacy and implement the rule directly, 

likely with less assistance and oversight than 

Vermont's staff provide on a daily basis. The changes 

to the operator certification requirements will likely 

not have an impact on schools because if a school is 

its own public drinking water system, it would only 

require the additional layer of operator certification 

if it had fire hydrants for the purpose of providing 

fire protection. It is unlikely that any school has 

this capacity as they likely have internal sprinklers 

which is not a consideration/impact to the operator 

classification. 

6. IMPACT ON SMALL BUSINESSES: 
INDICATE ANYIMPACT THAT THE RULE WILL HAVE ON SMALL B USINESSES ~EXCL UDING 

IMPACTS INCIDENTAL TO THE PURCHASE AND PAYMENT OF GOODS AND SERVICES BY THE 

STATE OR AN AGENCY THEREOF 

The impacts on small business due to the Revised Total 

Coliform Rule have already been incorporated into 

annual budgets because it has been in place since 2016 

and the existing rule prior to 2016 at times required 

more sampling and at times, higher costs, than is 

currently required. Some small businesses such as 

summer camps or campgrounds would have the additional 

need to sample once per month while they are open, 

often Memorial Day through Labor Day. Previously these 

systems would sample once per quarter, so often in May 

and then August. If there were issues they would need 

to implement a boil water notice and sample heavily 

while working to resolve the situation. Now the system 

would be required to sample monthly the 6 months they 

are in operation, however the likelihood of requiring a 

boil water notice (which may necessitate purchasing and 

providing bottled water) is greatly reduced due to the 

structure and implementation of the Rule, requiring the 

system to actively go out and repair however the 

contamination was able to enter the system, instead of 

relying on on-going monitoring. In rare instances, less 
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than once per year, a small business that is its own 

public drinking water system may be required to install 

treatment to address bacteriological contamination. 

This would be triggered due to on-going and un-resolved 

contamination issues however, this would have been 

required under the previous rule as well. 

7. SMALL BUSINESS COMPLIANCE: EXPLAIN WAYSA BUSINESS CANREDUCE THE 

COST/BURDEN OF COMPLIANCE OR AN EXPLANATION OF WHY THE AGENCY DETERMINES 

THAT SUCH EVAL UATION ISN'T APPROPRIATE. 

Small businesses who operate public drinking water 

systems are best served by having a competent and 

certified operator who makes routine inspections of 

their infrastructure and keeps up with preventative 

maintenance. If bacteria cannot get into the system, 

any potential additional burden of the rule will not be 

realized 

8. COMPARISON: 
COMPARE THE IMPACT OF THE R ULE WITH THE ECONOMIC IMPACT OF OTHER 

ALTERNATIVES TO THE R ULE, INCLUDING NO R ULE ON THE SUBJECT OR A R ULE HAVING 

SEPARATE REQUIREMENTS FOR SMALL BUSINESS: 

The likelihood is that if a small business is a 

regulated public water system they would be what is 

classified as a Transient Non-Community water system, 

which has the lowest regulatory burden. As stated 

above, there is not a "do nothing" approach pertaining 

to the coliform rule because if Vermont did not 

implement it, EPA would. There has also been similar 

coliform regulations in place since 1990 so it is not 

anything "new". The other requirements in the rule 

including the changes to the operator certification are 

designed to help these small businesses who have 

treatment for unregulated contaminants but have a 

service contract on the equipment. Currently, these 

systems would trigger an elevated level of operation, 

often requiring a contract operator for $10,000+ per 

year, and also likely still pay for a service contract 

for the treatment. Under the proposed rule, this burden 

would be reduced and expressly identifies that 

treatment for soda or coffee machines does not require 

a higher level of operator, so it is providing greater 

assistance and flexibility for small businesses. Doing 
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nothing would revert to the existing rule which affords 

less flexibility to these small systems. s 

9. SUFFICIENCY: DESCRIBE HOW THE ANALYSIS WAS CONDUCTED, IDENTIFYING 

RELEVANT INTERNAL AND/OR EXTERNAL SOURCES OF INFORMATION USED. 

The economic evaluation provided is the Agency's best 

assessment of the impacts of the changes of this rule; 

many of which have been present in their current form 

since 2016 and are a modification of the rule in place 

since 1990. 
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Administrative Procedures 
Environmental Impact Analysis 

Environmental Impact Analysis 

Instructions• 

In completing the environmental impact analysis, an agency analyzes and evaluates' 

the anticipated environmental impacts (positive or negative) to be expected from 

adoption of the rule; compares alternatives to adopting the rule; explains the 

sufficiency of the environmental impact analysis. If no impacts are anticipated, please 

specify "No impact anticipated" in the field. 

Examples of Environmental Impacts include but are not limited to: 

• Impacts on the emission of greenhouse gases 

• Impacts on the discharge of pollutants to water 

• Impacts on the arability of land 
• Impacts on the climate 
• Impacts on the flow of water 
• Impacts on recreation 
• Or other environmental impacts 

1. TITLE OF RULE FILING: 

Water Supply Rule 

2. ADOPTING AGENCY: 

Agency of Natural Resources 

3. GREENHOUSE GAS: EXPLAINHOW THE RULE IMPACTS THE EMISSION OF 

GREENHOUSE GASES ~E. G. TRANSPORTATION OF PEOPLE OR GOODS; BUILDING 

INFRASTRUCTURE; LAND USE AND DEVELOPMENT, WASTE GENERATION, ETC. : 

None anticipated 

4. WATER: EXPLAIN HOW THE R ULE IMPACTS WATER ~E. G. DISCHARGE /ELIMINATION OF 

POLLUTIONINTO VERMONT WATERS, THE FLOW OF WATER IN THE STATE, WATER QUALITY 

ETC. 

The rule will further protect the quality of Vermont's 

drinking water. It does not deal with discharges or 

elimination of pollution other than to prohibit certain 

land uses surrounding public drinking water wells to 

reduce potential contamination of the water source. 
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Administrative Procedures 
Environmental Impact Analysis 

S . LAND : EXPLAIN HOW THE R ULE IMPACTS LAND ~E. G. IMPACTS ON FORESTRY, 

AGRICULTURE ETC. : 

The only extent to which it impacts land is within the 

200-foot radius or other necessary isolation distance 

for certain activities near public water sources. 

6 . RECREATION: EXPLAIN HOW THE R ULE IMPACTS RECREATION IN THE STATE: 

None anticipated. 

7. CLIMATE: EXPLAIN HOW THE RULE IMPACTS THE CLIMATE IN THE STATE: 

None anticipated. 

8. OTHER: EXPLAIN HOW THE R ULE IMPACT OTHER ASPECTS OF VERMONT'S 

ENVIRONMENT: 

None anticipated. 

9. SUFFICIENCY: DESCRIBE HOW THE ANALYSIS WAS CONDUCTED, IDENTIFYING 

RELEVANT INTERNAL AND/OR EXTERNAL SOURCES OF INFORMATION USED. 

The analysis of environmental impact is the Agency's 

best assessment of the environmental impact of the rule 

based on the information available; the rule's 

predominate concern is to protect public health, it 

deals less with environmental contamination or impacts. 
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Administrative Procedures 
Public Input Maximization Plan 

Public Input Maximization Plan 

Instructions• 

Agencies are encouraged to hold hearings as part of their strategy to maximize the 

involvement of the public in the development of rules. Please complete the form 

below by describing the agency's strategy for maximizing public input (what it did do, 

or will do to maximize the involvement of the public). 

This form must accompany each filing made during the rulemaking process: 

1. TITLE OF RULE FILING: 

Water Supply Rule 

2. ADOPTING AGENCY: 

Agency of Natural Resources 

3. PLEASE DESCRIBE THE AGENCY'S STRATEGY TO MAXIMIZE PUBLIC 

INVOLVEMENT 1N THE DEVELOPMENT OF THE PROPOSED RULE, 

LISTING THE STEPS THAT HAVE BEEN OR WILL BE TAKEN TO 

COMPLY WITH THAT STRATEGY: 

Prior to the rule being drafted, Agency staff met 

routinely with its operator certification advisory 

committee to craft the changes and requirements of the 

operator certification aspect. It also met with EPA 

staff to ensure what was put into place in 2016 will 

meet the federal standards once put into regulation. 

The Department of Health Dental Health Program was 

contacted and agreed to the minor change pertaining to 

regulation of fluoride in public drinking water 

systems. During the drafting of the rule amendment, 

prior to initiating formal rulemaking, the Agency 

sought input from the following groups to perform a 

review of the regulation and flag any issues with the 

proposed changes: Vermont Rural Water Association 

(which represents and assists small water systems and 

provides is partner in a contract to provide training 

services to operators); the Green Mountain Water 

Environment Association (which is a state-wide industry 

group focusing on representing drinking water, 

wastewater and stormwater operators); Vermont League of 
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Public Input 

Cities and Towns; Vermont Agency of Agriculture, Food 

and Markets; the Agency's Operator Certification 

Advisory Committee; Consulting engineers and 

hydrogeologists; and the US EPA. Comments were 

received and incorporated where appropriate. 

Additionally, in response to the first public comment 

period and associated hearings, the Agency revised 

portions of the rule that received the most input. 

Those revisions were posted for a second public comment 

period and were put on public notice to ensure the 

public was able to participate in the process after the 

Agency changed the rule. The edits were posted for 

comment from 11/14/23 until 12/1/23, and comments 

received during that period are considered in the 

Responsiveness Summary. 

4. BEYOND GENERAL ADVERTISEMENTS, PLEASE LIST THE PEOPLE AND 

ORGArIIZATIONS THAT HAVE BEEN OR WILL BE INVOLVED IN THE 

DEVELOPMENT OF THE PROPOSED RULE: 

Vermont League of Cities and Towns 

Vermont Rural Water Association 

Green Mountain Water Environment Association 

Craig Heindel, Hydrogeologist 

Ken Bisceglio, P.E. consulting engineer 

Patrick Griffin, P.E. consulting engineer 

Vermont Agency of Agriculture, Food, and Markets 

The Department of Environmental Conservation Department 

Management Team 

The Agency Operator Certification Advisory Committee 

US Environmental Protection Agency 
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Administrative Procedures 
Scientific Information Statement 

Scientific Inarm~tion Statement 

THIS FORM IS ONLY REQUIRED IF THE RULE RELIES ON SCIENTIFIC 
INFORMATION FOR ITS VALIDITY. 

PLEASE REMOVE THIS FORM PRIOR TO DELIVERY IF IT DOES NOT 
APPLY TO THIS RULE FILING: 

Instructions• 

In completing the Scientific Information Statement, an agency shall provide a 

summary of the scientific information including reference to any scientific studies 

upon which the proposed rule is based, for the purpose of validity. 

1. TITLE OF RULE FILING: 

Water Supply Rule 

2. ADOPTING AGENCY: 

Agency of Natural Resources 

3. BRIEF EXPLANATION OF SCIENTIFIC INFORMATION: 

The Revised Total Coliform Rule was published by the 

federal government; the Agency defers to EPA and its 

toxicologists/risk assessors to formulate the 

regulation. Changes to the isolation distances for 

water sources marries existing protections with those 

provided in the Wastewater System and Potable Water 

Supply Rule, which relies on the Governor-appointed 

Technical Advisory Committee to help steer and keep up-

to-date with technical aspects of water source 

development and protection. The Operator certification 

changes are based on the Agency's determination of 

health risks due to complexity of water system 

operation. 

4. CITATION OF SOURCE DOCUMENTATION OF SCIENTIFIC 
INFORMATION: 

Wastewater System and Potable Water Supply Rule: 
https://dec.vermont.gov/sites/dec/files/dwgwp/rorules/p 
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Administrative Procedures 
Scientific Information Statement 

df/Wastewater-System-and-Potable-Water-Supply-Rules-

April-12-2019.pdf 

Revised Total Coliform Rule: 40 CFR Part 141; Code of 

Federal Regulations: 

https://www.govinfo.gov/app/collection/cfr/2017 

5. INSTRUCTIONS ON HOW TO OBTAIN COPIES OF THE SOURCE 

DOCUMENTS OF THE SCIENTIFIC INFORMATION FROM TIC AGENCY 

OR OTHER PUBLISHING ENTITY: 

Via the web links above or upon request to the agency 

at 802-828-1535. 
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Administrative Procedures 
Incorporation by Reference 

[ncorporation by Reference 

THIS FORM IS ONLY REQUIRED WHEN INCORPORATING MATERIALS 

BY REFERENCE. PLEASE REMOVE PRIOR TO DELIVERY IF IT 

DOES NOT APPLY TO THIS RULE FILING: 

Instructions:

In completing the incorporation by reference statement, an agency describes any 

materials that are incorporated into the rule by reference and how to obtain copies. 

This form is only required when a rule incorporates materials by referencing another 

source without reproducing the text within the rule itself (e.g., federal or national 

standards, or regulations). 

Incorporated materials will be maintained and available for inspection by the Agency. 

,. ~~ . ,. ~ , F.. r E .,. ,~~ ., ~,~. f . . .. 
1. TITLE OF RULE FILING: 

Water Supply Rule 

2. ADOPTING AGENCY: 

Agency of Natural Resources 

3 . DESCRIPTIONDESCRIBE THE MATERIALS INCORPORATED BYREFERENCE~ 

Incorporated by reference in this regulation is the 

Revised Total Coliform Rule, 40 CFR 141 subpart Y in 

addition to all other incorporations by reference 

previously identified throughout the history of the 

Water Supply Rule. 

4. FORMAL CITATION OF MATERIALS INCORPORATED BY REFERENCE: 

40 CFR 141 

S. OBTAINING COPIES: ~EXPLAINWHERETHEPUBLICMAYOBTAINTHEMATERIAL(S~ IN 

WRITTEN OR ELECTRONIC FORM, AND AT WHAT COST 

Online at 

https://www.govinfo.gov/app/collection/cfr/2017 or upon 

request at 802-498-8981. 
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Administrative Procedures 
Incorporation by Reference 

6. MODIFICATIONS (PLEASE EXPLAINANYMODIFICATION TO THE INCORPORATED 

MATERIALS E. G., WHETHER ONLY PART OF THE MATERIAL IS ADOPTED AND IF SO, WHICH 

PART~SJARE MODIFIED 

40 CFR 141 subpart Y is incorporated herein by 

reference. There are instances in the federal 

regulation where States were afforded a few different 

options, all of which established in the rule, but the 

regulation and primacy application is required to 

identify the direction the respective state would take 

in their regulations based on local factors-. This 

information is established and clarified in Section 6.6 

of the proposed Water Supply Rule. This includes 

specific information about: 

-Baseline monitoring 

-Repeat sampling requirements 

-How and why a water system on quarterly monitoring 

will transition to monthly monitoring. 

-Introducing the regulation of seasonal water systems 

-The requirements for coliform sample siting plans. 

-Clarification on distinction among the two types of 

Site Assessments that can be triggered under the Rule. 

-Examples of sanitary defects 

-Approvals/eligibility of assessors to conduct Level 2 

Site Assessments. 

-Criteria for extending the federally required 24-hour 

time limit for collecting repeat samples; this affords 

either a standard/uniform approach or the ability to 

engage in case-by-case. Vermont is seeking to establish 

set criteria which, when met, will allow a water system 

to collect samples outside of the required 24 hour 

period. 

Run. Spell Check 
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.~'`~VERMONT 
Vermont Department of Environmental Conservation Agency of Natural Resources 
Drinking Water & Groundwater Protection Division 
i National Life Drive, Davis 4 
Montpelier, VT 05620-3522 

MEMORANDUM 

DATE: December 20, 2023 

RE: Water Supply Rule Revisions and Public Comment Period 

The Drinking Water Program is updating the WSR both in order to maintain primacy of 

the Program through implementing required updates from EPA and modernize and elevate the 

State's water system operator program. The Revised Total Coliform Rule update and updates to 

the operator certification sections are the two most notable changes to the rule. Other revisions 

include administrative changes to resolve ambiguity, consistency updates to isolation distances 

to align with the Wastewater System and Potable Water Supply Rule, and general housekeeping 

edits and revising outdated language. Gendered language in the rule was revised to be gender 

neutral. General formatting changes for consistency were included as well. The following 

provide more information on the most substantial changes to the rule, and additional 

information about minor changes can be found in the filing forms. 

Revised Total Coliform Rule 

One of the main motivations underlying this rule change is to update the State's Revised 

Total Coliform Rule (RTCR) regulation. The State has until early 2024 to adopt new federal 

EPA standards in order to retain primary regulatory authority over the drinking water program. 

These changes, which are federally motivated, are in Section 6.12. No changes were made to the 

RTCR sections in response to public comment, and only one comment was received regarding 

the RTCR. 

Operator Certification 

The Program overhauled the existing Operator Certification regulations, which were 

sparse and very broad, to be comprehensive and to elevate the profession. The revised language 

details explicitly the path to revoke or suspend certification, defines roles and responsibilities of 

operators, and creates new requirements and standards for Distribution systems and Distribution 

certificates. Many public water systems in the State are treatment class systems, and do not 

include advanced or complicated distribution infrastructure. Some systems have both, but 

To preserve, enhance, restore, and conserve Vermont's natural resources, and protect human health, for the benefit of this and future generations. 



treatment systems and distribution systems require different types of oversight, and may consist 

of very different infrastructure. The revised rule adds testing requirements to obtain a D license, 

and further details when a system is considered a distribution system and requires a distribution 

operator. 

Almost every public comment received was related to these changes. Operators were 

concerned about additional testing requirements and heightened continued education 

requirements needed for recertification, and the financial burden of obtaining the correct 

licenses. In response, the Program modified the new requirements to allow for "Legacy 

Distribution Operators," where operators meeting certain requirements can keep a Distribution 

certification at the system they have experience at without requiring the distribution 

examination. The program also changed the hour limits for classes that can be counted as dual 

credit between treatment certifications and distribution certifications per public comment. The 

responsiveness summary provides a great amount of detail about the operator certification 

revisions and the public comments received. 

Administrative chance 

After passing through ICAR, the Program made minor changes to language regarding 

permitting in chapters 21-3 and 21-4 of the Rule. The administrative changes made to 21-3 and 

21-4 are not in response to public comment. A staff member brought to the Program's attention 

that the application of some permitting requirements in the aforementioned sections was unclear 

for transient non-community (TNC) systems. The language could have been read as excluding 

these public systems from certain requirements, which would conflict with the Program's 

historical treatment of these systems. The language changes make the permitting requirements 

for TNC systems explicit. The changes do not impact the substantive application of the rule, and 

do not impose any new or heightened regulatory burdens onto T`NC systems. The annotations to 

21-3 & 21-4 in the attached draft rule reflect all changes made to this section after ICAR 

approval. 
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Glossary, 

Administrative Procedure Act Requirement 

This Responsiveness Summary meets the Agency of Natural Resources' (ANR) obligations 

under the Vermont Administrative Procedure Act to consider fully all written and oral 

submissions concerning the proposed rule and issue an explanation on why the agency overruled 

the arguments and considerations against the rule. Specifically, "[w]hen an agency decides in a 

final proposal to overrule substantial arguments and considerations raised for or against the 

original proposal or to reject suggestions with respect to separate requirements for small 

businesses, the final proposal shall include a description of the reasons for the agency's 

decision." 3 V.S.A. §841(b)(2). 

Background and Opportunities for Public Comment 

The Water Supply Rule was last revised in 2020, and the previous version was enacted on 

March 17, 2020. Because this Rule is the State's implementation of Federal Safe Drinking Water 

Act requirements, it requires periodic updates as the Federal EPA promulgates new rules and 

standards. In this iteration, the State is required to revise the Revised Total Coliform Rule to 



meet new Federal standards in order for the Division to retain primary authority over the public 

drinking water program. In addition to the necessary primacy update, other included revisions 

are the product of years of collaborative work with programmatic staff, industry professionals, 

Technical Advisory Committees, and regional groups. 

This Rule was approved by ICAR on August 14th, 2023. ANR filed the Proposed Rules 

with the Secretary of State's office on August 18th. Pursuant to statutory obligations under the 

Vermont Administrative Procedures Act in 3 V.S.A. 840, public hearings for the rule were held 

on September 27~' and September 28th, with the meetings being in-person and virtually, 

respectively. Written comments were accepted until October 6th, 2023. A second comment 

period for discrete changes made in response to the first round of comments was open from 

November 14'x' until December 1St, 2023. All commentors and participants from the first round of 

comments were directly notified via email of this second comment period, and additional notice 

was provided via ANR's website and through the Vermont Rural Water Association. 

Overview•

The Secretary of ANR is tasked with regulating the Drinking Water and Groundwater Protection 

Division, and in particular the Drinking Water Program, "to prevent and minimize public health 

hazards." 10 V.S.A. § 1672(a). To that end, the Secretary has the statutory authority to establish 

rules and standards related to "[d]rinking water quality, . . .monitoring of public water sources, . 

. .operation . . . of water systems . . ." and more to ensure Vermonters have access to clean and 

safe water. 10 V.S.A. § 1672(b)(1)-(3). 

Operator Certi acation 

Almost all comments received relate to Chapter 12, the Operator Certification provisions 

of the Rule, which the Secretary has the authority to promulgate under 10 V.S.A. § 1674 

(Certification of water system operators). This Chapter was revised to be more comprehensive 

and to bolster expectations for water system operators. The changes address a sentiment from 

many professionals and industry groups that "water system operator" should be a more 

prestigious position, such as a master plumber or an electrician. Creating heightened standards is 

intended to increase the credibility, respect, and overall professionalism associated with these 

important positions, which is critical with increasing complexity of water systems and expanding 
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federal regulations. It is also essential to ensuring public health protection of Vermont's citizens 

and visitors. 

The program made several substantive revisions to the proposed rule to address concerns 

raised during the comment period and to prevent undue burdens to current certified operators in 

the state. In response to feedback elicited during the first comment period, the program consulted 

with a few key stakeholders and discussed a potential for compromise between the initial 

proposed draft and what some operators wanted, which was a legacy (FKA "grandfathering") 

certification based on existing experience. Instead of a full "legacy" licensure, the program 

decided to revise in part the operator certification portions for a second time and put the isolated 

segment of the proposed rule out for public review and comment. An industry group (Vermont 

Rural Water Association) shared with its members and on November 14, individuals who 

commented on the first draft were made aware of the changes and given an opportunity to review 

a second time. The deadline to review and provide comments was set to December 1. Comments 

received during this second public comment period are included below. 

Administrative Changes to 21-3 & 21-4 

Upon review of the rule as part of this process, the Program updated language in the permitting 

provisions in Sections 21-3 and 21-4 to be clearer and consistent with historical interpretation. 

The language was revised to explicitly include references to transient noncommunity systems to 

ensure consistent permitting requirements for public water systems. These were seen as 

administrative changes to reduce confusion and improve consistency, because the language 

changes have no substantive impact on the applicability or function of the Rule. The same public 

notice and opportunity to comment as the operator certification process explained above was 

provided. No comments were received on the proposed administrative changes. 

Comments and Responses 

Many comments were similar in nature and are grouped together. Commentors who do not see 

the exact language they used in their oral or written comments will see one or more comments 

that include their questions, concerns, or suggestions. 

First Round Comments 

C1: One commentor stated that the rule adds severe restrictions to coliform sampling and 

reporting. 



Response: The coliform-related sampling requirements were implemented in Vermont in 2016 

per an agreement with EPA, the proposed rule changes formally promulgate the existing 

requirements. As these sampling and reporting requirements have been imposed for nearly eight 

years per the EPA agreement, adding the language into the Rule does not create any new 

restrictions. The coliform sampling requirements are set federally; Vermont was able to exert the 

maximum flexibility with respect to a waiver from the federally required timeline for repeat 

sampling, which is described in the rule. Due to the direct potential impacts to public health 

coliform- and E. coli-positive samples can have or be an indicator for, these timelines are in the 

interest of public health protection. 

No changes were made to the proposed revisions in response to this comment. 

C2: Several commenters questioned the rationale behind changing the operator certification 

section of the rule. A general concern was potential increased compliance costs to municipalities 

and within the profession. 

Response: While the revision may result in an increased cost to some municipalities, the benefits 

from the updated certification standards outweigh the costs. First, many water systems already 

employ D operators, despite not being a regulatory requirement, and other towns have sought to 

have staff certified as D operators. Given the demand for D operators, this proposed rule change 

formalizes the relationship between treatment and distribution operators to create adequate 

regulatory oversight of the respective work done by the different operator types. D operators 

often have different responsibilities from treatment class operators as part of their careers. 

Having well-trained professionals controlling all aspects of the water system, from "source to 

tap," as the regulations dictate, will add greater health protection. D operators may have more 

direct oversight of fixing leaks, sampling, and system expansions/construction, all of which have 

potential adverse public health impacts. Proper oversight of the respective system components 

decreases the likelihood of bacteria and other pathogens entering the water system and helps 

prevent waterborne illness. This revised regulation will ensure necessary on-going education is 

received and that the professionals responsible for upkeep and compliance of the water systems 

are adequately certified licensed. 

As explained below, the program shifted the approach to allow a "Legacy D" certification to 

make the process easier and less expensive for existing operators. 
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C3: One commenter noted that Section 12.2.1.2 conflicts with Section 12.1 and stated that 

Designated Certified Operators should only need to be available for contact but not be available 

on site. Other commenters expressed concerns about whether the Certified Operator is allowed to 

travel, or drive to grocery shop, or be in a zone without cell service. 

Response: The rule states that the Designated Certified Operator must be on-site or able to be 

contacted as needed to initiate the appropriate action within 1 hour. The operator may initiate 

action via phone or text. This is to ensure that situations that could threaten public health are 

addressed as immediately as possible. The regulation additionally requires ashort-term staffing 

plan for "backup" or alternate coverage if the operator is not available, meaning that the 

Designated Certified Operator can plan ahead for scenarios in which they will not be in close 

proximity. The short-term staffing plan allows coverage in unplanned and emergency scenarios, 

as well. It is up to the operator and water system management to establish the expectations on 

staffing and coverage for any occasion and reason. The program believes this will facilitate 

compliance more than some rigid matrix of population to number of operator(s). This process 

allows systems to decide when to add operators to their system, which allows flexibility to 

decide if and when to allocate money towards hiring new staff. 

No changes were made to the proposed revisions in response to this comment. 

C4: One commenter asked what is required for system backup regarding personnel. The 

commenter states that the rules put all of the burden on the chief operator and none on additional 

or backup operators. 

Response: There is currently no requirement for a backup operator, however the appropriate 

staffing plan can be identified in the Operation and Maintenance Manual as discussed in more 

detail above. 

No changes were made to the proposed revisions in response to this comment. 

C5: One commenter questioned whether the operator of a Class D consecutive water system 

which obtains water from a wholesaler must have a certification equal to that of the wholesaler. 

Response: No, that is not the intent nor is it the desired approach to the regulation. Many 

consecutive water systems purchase their water from much larger municipal systems, many of 



which are very complicated and filter surface water from a waterbody, such as Lake Champlain. 

The receiving systems often have no treatment at all; they consist of piping and valuing 

necessary to serve their small sub-divisions, mobile home parks, or housing developments. The 

receiving operator needs to understand distribution piping, valuing, pressures, and water quality 

issues, rather than the mechanics of the supplying system. 

No changes were made to the proposed revisions in response to this comment. 

C6: One commenter stated that the Designated Certified Operator, rather than state personnel, 

should determine whether a Certified Operator is present at a sanitary survey. 

Response: Sanitary surveys are conducted every three to five years, based on system type. 

Requiring attendance of the appropriate operator is not a large burden given the infrequency of 

these surveys. Given the comprehensive aspect of a public drinking water system, it is important 

the Program have the authority to require the appropriate person be in attendance. Generally, this 

person is the Designated Certified Operator, but the Program will have the discretion to allow 

secondary operators to attend instead when those individuals are more "hands on" and familiar 

with the systems. When the correct individual is absent from sanitary surveys, the Program has 

witnessed misunderstandings and inaccuracies that would be avoidable had the person with the 

adequate experience attended. 

No changes were made to the proposed revisions in response to this comment. 

C7: One commenter questioned whether Section 12.2.2(d) requires the Designated Certified 

Operator to possess the appropriate treatment class certification but not the Class D certification. 

Response: In a situation where the water system is complicated enough to have treatment of 

class 2, 3, or 4 and serves more than 500 individuals and has fire protection connected to the 

system or multiple pressure zones, the system would be required to obtain both a treatment 

operator and a class D operator responsible for the distribution system. These can be the same 

individual who is "dual certified," or two separate individuals. That is up to the System to 

determine. In a system with treatment and distribution, the designated operator must be the 

treatment operator to ensure adequate treatment is provided. This is not a departure or change 

from the way the program currently operates. 

No changes were made to the proposed revisions in response to this comment. 
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C8: One commentor noted that Section 12.4.7(d) appears to be an abstract requirement, and 

additionally stated that the wording is confusing. 

Response: This section pertains to the revocation or suspension of the certification of operators. 

The formatting in the proposed rule appears as though subsection (d) falls "under" item 7. 

However, subsection (d) is a stand-alone directive that should be justified one tab to the left and 

be part of the listing of subsections (a) — (e) as it pertains to revocation of operator licensing. 

There have been situations where the Designated Certified Operator is an employee or a 

contractor of a water system and is delegated to be responsible for tasks such as budgeting and 

financial planning. Subsection (d) allows an operator to ask that they be removed from the 

system upon learning that the ownership desires do not comply with the regulation, or otherwise 

inform the Secretary of the situation. If a system is noncompliant due to budgeting issues, for 

example, the operator's license may not be subject to revocation or suspension if they contact the 

Secretary about the situation in a timely manner. This is intended to protect the operator from 

losing their certification due to aspects outside of their control. 

The formatting of the list language was changed in response to this comment to properly convey 

the applicability of the subsections. 

C9: One commenter questioned why there is a minimum population required to trigger the need 

for a Class D operator, as distribution operations can occur in any size of system. 

Response: This population threshold of 500 individuals was determined following comments 

from two members of the current Water System Operator Certification Advisory Committee that 

it was "overreach" to require very small systems to have 2 operators or aduly-licensed operator 

without such a population threshold. Comprehensive review of Vermont public systems revealed 

village and municipal systems serving 500 or more individuals are more likely to have involved 

and complex distribution systems, so the cutoff helps to ensure adequate protections. 

Additionally, the program considered the financial implications of requiring very small systems 

to have two operators and did not want to impose heightened financial burden on small systems 

without the type of complex distribution components that necessitate specialized training. 

No changes were made to the proposed revisions in response to this comment. 
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C10: One commenter expressed concerns that Section 12.8.5, which requires Public water 

systems that trigger a Class D operator under the rule revision, could force certain operators to 

leave the field at a time where these positions are already hard to fill. Multiple commenters 

questioned whether those operators currently performing distribution duties without a Class D 

license could be considered legacy operators and not need to obtain the Class D license. 

Response: The program will be providing legacy distribution operator status with a training 

requirement for those operators who have already passed one of the treatment exams and 

maintained their valid certification, have the on-the-ground experience, and who attend a 

training class to ensure adequate distribution understanding and knowledgebase. However, these 

operators will need to document their experience at the systems for which they have already been 

working or will have had 1.5 years of experience prior to July 1, 2029. If so, they will be issued 

a "Legacy D" operator certification. If an operator seeks to work for a system that meets the "D" 

definition in the rule but for which they do not have experience as of July 1, 2029, that individual 

will need to pass the D examination and meet the requirements to be certified appropriately—

familiarity with one system does not always translate into knowledge of the components of 

another system, so assessing whether the operator has the training and background to work at a 

different system is important. 

The rule was adjusted in response to this comment as explain in detail, above. 

C11: One commenter asked whether the rule could treat the Class D license as an endorsement 

to a license rather than a separate license, so that operators with both could have both 

certifications under one license. The commenter states that this would save money by only 

requiring the renewal of one license. 

Response: Dual-certified Operators will not be required to pay licensing fees for each respective 

license. 

No changes were made to the proposed revisions in response to this comment. However, dual-

licensed operators will be required to renew based on the renewal date of their treatment 

certification. 

C12: One commenter asked whether the existing treatment and distribution course for exam 

preparation would be sufficient to cover the hours required for license renewal. 
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Response: Depending on the class/curricula and assuming it meets other requirements of the 

Rule, various exam preparation classes could apply in part or in whole toward a license renewal 

requirement. 

No changes were made to the proposed revisions in response to this comment. 

C13: One commenter asked whether treatment class 3 and 4licenses currently have a Class D 

certification attached to them. Another commenter stated that he obtained a class 4C license in 

1995, and was told that he did not need a distribution exam because it was contained within his 

license. He questioned whether it is legal to make a separate distribution licensure requirement. 

Response:. This revision provides an avenue to obtain the "legacy D" certification as explained 

above, time and opportunity to obtain the correct certification, and does not remove any rights 

from current operators. The proposed changes do not conflict with the directives of 10 V.S.A. § 

1674. The desire to change the approach to require the "dual" certification or having two 

operators has been identified above and is to adapt to the changing times, regulations, and 

increased scrutiny. Based on information currently available, the class 3, 4 and D exams have 

been updated at least twice since implementing them in the early 1990s, likely more. The 

landscape is evolving and the need for well-trained and well-educated operators is of critical 

importance. The on-going training requirements address operators who may have become 

licensed 20-30+years ago based on information in the exam at that time, which may differ 

significantly from the modern approach and modern industry standards. 

No changes were made to the proposed revisions in response to this comment. 

C14: One commenter stated that the revisions seem to have been made with larger systems in 

mind, without regard for smaller systems. 

Response: The program is statutorily obligated under 10 V.S.A. 1674(a)(2) to ". . .minimize the 

regulatory burden on smaller systems, to the extent allowable by State and federal law." Given 

that most Vermont's water systems are small, the program engages in all revisions with system 

size in mind. The original motivation underlying the changes was to address concerns related to 

small systems, many of whom do not have operators on-site daily and rely on uncertified 

personnel. The proposed rule explains the roles and responsibilities of what can be delegated, but 
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ultimately completed under the certification/licensure of the designated operator, which is 

valuable information for the operation of systems of any size. 

No changes were made to the proposed revisions in response to this comment. 

C15: One commentor asked whether there were statistics or evidence that was used to justify the 

changes to the operator certification section. 

Response: Yes, some recent examples are the increase in the positive total coliform samples in 

the past few years or the increase in E. coli-positive samples that have been experienced since 

the July 2023 flooding events. These increases in positive sampling results correlating with 

substantial rainfall have.been significant, due in part to distribution system vulnerabilities In 

response to the July 2023 flooding, over 40,000 people in Vermont were under some sort of 

advisory, be it a Boil Water Notice or a Do Not Drink Notice because of actual or potential 

adverse impacts to public health. In July and August of 2022, the Program saw 237 total-

coliform positive and 3 E. coli-positive samples from public water systems. Following the 

flooding events of July 2023, the program saw an increase to 436 total coliform-positive samples 

and 28 E. coli-positive samples. The majority of these were taken from distribution systems. 

While some of these positive samples and/or notification requirements were due to treatment 

interruptions, many were due to distribution line breaks or leaks that led to, at times, catastrophic 

impacts to the drinking water system. Heightened standards for D operators ensure that the 

personnel responding not only to emergency circumstances, but to any distribution-related task 

have the knowledge and experience to provide safe water to Vermonters as efficiently and 

effectively as possible. 

No changes were made to the proposed revisions in response to this comment. 

C16: One commenter expressed concern about the timeliness of the certification process for 

operators and operators in training. He stated that currently, there is a backlog to review 

renewals, and the proposed changes would create a lengthier review process. 

Response: The process was built to specifically require the operator to complete the necessary 

application paperwork and self-certify that it is correct. The application will be updated to be 

"fill in the blank" so that it is clear when the operator does/does not meet the minimum 

requirements, and incomplete applications will be filtered out before Program review. The 
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Secretary will audit a percentage of these applications . Between the planned process 

improvements, the increased responsibility of the operator to fill out their applications accurately 

and completely, and the ability to audit and review and possibly revoke, deny, or suspend a 

certification, the potential for backlog will be reduced. 

No changes were made to the proposed revisions in response to this comment. 

C17: One commentor asked if a system with 400 connections would be required to hire a 

distribution operator. 

Response: It would depend. 400 connections would be expected to serve approximately 800 -

1,200 individuals; the threshold to hire a distribution operator/have the existing treatment 

operator obtain their D "dual" certification or "legacy D" based on the specifics of each system, 

would also depend on whether the water system had multiple pressure zones or fire hydrants 

connected to the water distribution system. If the system had either multiple pressure zones 

(distribution booster pump stations) or had fire hydrants connected to the water distribution 

piping, then yes, they would need a "D" operator. 

No changes were made to the proposed revisions in response to this comment. 

C18: One commentor suggested making the required class length to receive dual credit three or 

more hours rather than four. 

Response: The Program believes that using three hours rather than four hours will not have any 

adverse impact on continued Operator education. 

The Secretary has reviewed this comment, provided by the leading treatment provider in the 

State, and has revised the draft regulation to reflect 3 hours as the threshold/cutoff. The 

appropriate changes have been made in the revised proposed rule. 

C19: One commentor suggested changing the proposed revised language regarding isolation 

distances and private land ownership in Section 3.3.1.2 to "Source isolation zones for public 

water sources developed prior to the 1992 Water Supply Rule may not be owned or legally 

controlled by the water system and therefore may not meet these standards for source isolation 

zones." 
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Response: The intention of the language in the rule is to clarify that any source isolation zone 

for a public water source permitted after 1992 must be fully owned and/or controlled by the 

water system/Permittee. The entire source isolation zone must be owned or controlled by the 

Permittee because the requirements in the Rule and the permit extend only to that permitted 

entity, so if a private landowner who isn't the permitholder for the source isolation zone 

performs some prohibited activity within the zone, the program cannot enforce against them or 

require them to stop. 

To clarify the intent of the regulation, the provision has been updated with the following 

language: "Permittees with systems permitted after 1992 are responsible for ensuring prohibited 

activities under this section do not occur within the source isolation zone. The prohibited acts 

included in this section apply only to the Permittee, as the Secretary does not have the authority 

to enforce against actions taken by private landowners beyond the Permittee." 

C20: One commentor asked whether, rather than requiring a D license to operate distribution 

systems for all existing operators, operators who currently have Class 3 and 4licenses could take 

additional classes and extra hours under the new credit hour system. The commentor expressed 

concern about requiring an additional license for professionals who have been in the industry for 

years. Another commentor noted that this requirement of long-standing operators to retest or 

obtain a new license for distribution systems seems like a penalty. 

Response: This concern is addressed through the "Legacy D" certification, which has been 

described in detail in response to the questions above. 

Second Round Comments. 

Upon revising the Rule as discussed above, the program received a small number of comments 

on the updated draft/proposed rule as identified in the introduction to this document. The 

following comments were received during the second comment period. 

C21: A question about whether an individual working at a water system who does not meet the 

certification requirements of said system would be eligible to earn experience to be applied to the 

"Legacy D" aspect of the certification program. 
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Response: If the individual is not fully certified and of the appropriate class of the system to 

achieve the 1.5 years of experience at the specific water system by July 1, 2029, they would not 

be eligible to obtain the Legacy D status for that water system. The program does not "link" 

uncertified or under-certified individuals to public water systems, and they are not ultimately 

responsible for the system. 

No changes were made to the proposed revisions in response to this comment. As a note, the 

commentor was concerned that uncertified or under-certified individuals would be able to obtain 

the legacy D certification. 

C22: An operator inquired whether there be a way to reinstate the certificate prior to the July 1, 

2029 deadline if they had previously passed a distribution examination but transitioned to 

another certification level. 

Response: If operators have taken and passed the D exam since January 1, 2018 but have not 

kept up with the certificate according to the certification renewal standards in the rule but they 

have maintained a valid treatment certification of class 2, 3 or 4, then the D certification may be 

"renewed" for a full certification and then be regarded as being "dual-certified" moving forward. 

The D exam was updated in 2018 to reflect changes in the industry and regulations, and while 

many operators may have transitioned to other class certificates, they will not lose having taken 

and passed this exam if it was taken and passed after January 1, 2018. This period of about 6 

years (from 1/1/18) realistically captures operators who were tested under the current industry 

standards. Aligning the milestone for renewal with the most current exam and most up-to-date 

standards upholds the Division's directive to protect public health. 

In response, the Rule was changed to clarify the 2018 date as the milestone after which the D 

exams may be renewed in full assuming an operator has kept current with the recertification 

requirements for a valid treatment class 2, 3, or 4 certification. 

C23: Related to the previous comment, an operator who provided comments on the first version 

of the changes restated their partial opposition to the approach. The individual stated that they 

agreed with the changes except for the fact that the "Legacy D" would only apply to the systems 

you had the experience in. The operator stated that they passed the operator exam in 1995 and 
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was told it included distribution certification and is concerned that they have had it this long and 

now will lose it. 

Response: While the exam in 1995 may have covered distribution topics, the desire of the 

program is to increase the required education, on-going training, and expectations for individuals 

in these roles moving forward. 

No changes were made to the proposed revisions in response to this comment. 

C24: An operator asked for clarification within 12.8.5 which references a "treatment exam". 

Response: A treatment exam is what is being referred to moving forward as the exam to become 

certified in treatment class 2, 3, or 4. 

No changes were made to the proposed revisions in response to this comment. 

Changes made in response to comments: 

We will provide a list of the language changes here to document what the Division did to 

accommodate and react to public comment. This list does not include the administrative changes 

referenced in the overview section of this summary, given that those small changes were not in 

response to public comment. The most significant change in response to comments was the 

creation of the "legacy D" certification, and the process through which to obtain a "legacy D." 

Individual changes 

12.8.5 (,operator certification): 

• 12.8.5.1(a): added language about systems containing storage or pumping facilities. 

• 12.8.5.1(b) & (c): added new provisions to create the Legacy Distribution certification. 

• 12.8.5.2: added Legacy Distribution, and two subsections detailing the procedure to 

obtain Legacy Distribution. 

12.11 (operator certification): 

12.11.1(d): added language about dual certification. 

• 12.11.3(a): changed length of time required for class to be divided into multiple 

categories from 4 hours to 3 hours. 

• 12.11.6: added language to explain applicability of hours towards dual certification. 
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Glossary 

"ANR" or "Agency" Agency of Natural Resources 

"D" Distribution (exam/certification operator) 

"Division" Drinking Water & Groundwater Protection Division 

"EPA" Environmental Protection Agency 

"Program" Drinking Water Program 

"Rule" Water Supply Rule 

"Secretary" Secretary of the Agency of Natural Resources 
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Comments received during public comment period. All individuals who provided oral 
comments submitted comments in writing, as well. As the content of the oral comments was 
provided in writing, oral comments are not separately contemplated. 

From: Liz Royer <Iroyer@vtruralwater.org> 
Sent: Friday, October 6, 202311:18 AM 
To: Redmond, Bryan; Montross, Ben 
Cc: Narigon, Catherina 
Subject: Water Supply Rule Revisions - VRWA Comments 
Attachments: ~ 2023 10 06 Proposed WSR - VRWA Comments.pdf 

T L SENDER: not span attachments or click o links unless yon recognize and trust the 
sender. 
Dear Bryan and Ben, 

On behalf of the Vermont Rural Water Association, our comments to the proposed Water Supply Rule revisions are attached. 
Thank you for this opportunity and please let me know if you have questions or need clarification. 

Liz 

LIZ ROYER 
Executive Director 

~~p,~[ ~~~gr ~~~p~j,~~jgy~ 802.660.4988 ext.336 
vtruralwater.ora 



' 
~~ ,~~~ 
Rural Water Ass~catia►n 

Vermont Department of Environmental Conservation 
Drinking Water and Groundwater Protection Division 
One National Life Drive 
Davis Building - 4th Floor 
Montpelier, VT 05620-3521 

October 6, 2023 

Dear Bryan Redmond and Ben Montross, 

20 Susie Wilson Rd, Suite B 
Essex Junction, VT 05452 

VTruralwater.or~ 
802.660.4988 

The Vermont Rural Water Association fully supports ANR's efforts to make the Water Supply Rule more 

inclusive, comprehensive, and protective of public health. We appreciate the changes to the proposed 

rule revisions based on our previous comments. Please see our additional comments below in bold. 

Pale 73 and 74: 

„Available" means ~esed-ear ~„~~^^^ ~ ~ ; ~ ^'^~:~,; ~~~' ~^..'^^ '.,^~"' ̂ „^';},; a Designated Certified 

Operator must be on site or able to be contacted as needed to initiate the appropriate action '^ 
~~within one (1J hour if not already on-site when an issue requiring Operator attention occurs. 

The Water System's O&M Manual shall include a short term staffing plan in the event that a Designated 

Certified Operator is on vacation or temporarily unavailable or cannot access the water system within 1 
hour. 

We support the concept of protecting public health by having designated operators or a designated 

back-up operator available to respond within one hour, but that is not realistic for many small 

systems. We have concerns about using an arbitrary number instead of allowing for some flexibility in 

case of a natural disaster or other situation that may delay travel. The Vermont Pollution Abatement 

Facility Operator Rule states that the operator has to be "within a reasonable distance to the facility:' 

In addition, there is currently a dire workforce shortage of water operators in Vermont. While every 

public water system would prefer to have their designated operator live within a close distance, this is 

not the current reality of the available workforce. The system may have no other options in terms of 

obtaining an appropriately certified operator. We strongly urge you to reconsider this one-hour 

timeframe. We disagree with rulemaking that will be impossible to comply with, and enforcement 

that will exacerbate the current workforce situation. 

The Vermont Rural Water Association is a nonprofit that supports public drinking water and wastewater systems and promotes 

public health and clean water protection through technical assistance, training, advocacy, and outreach. 



Page 86 

(b) Single classes providing less than 4 hours of TCH will not be permitted to be subdivided among 

multiple categories. (cJ Single classes providing 4 or more hours of TCH will be permitted to be sub-

divided among multiple categories in half-hour increments. 

In our decades of training experience, we have found the ideal length of a class to be three hours. Our 

preference and suggested language revisions are: 

(b) Single classes providing less than 3 hours of TCH will not be permitted to be subdivided among 

multiple categories. (c) Single classes providing 3 or more hours of TCH will be permitted to be sub-

divided among multiple categories in half-hour increments. 

Pale 22 of Appendix A 

3.3.1.2 Source Isolation Zones 
The source isolation zone shall be a water system controlled 200' radius around the proposed 
source unless approved otherwise based on site specific considerations as follows. New sources 
that do not meet these isolation distances shall not be permitted. These isolation distances do not 
apply to private land owner activity. 

This new language is unclear regarding private land owner activity. I am not sure if this is in response 

to my previous comments, but I propose something like: Source isolation zones for public water 

sources developed prior to the 1992 Water Supply Rule may not be owned or legally controlled by the 
water system and therefore may not meet these standards for source isolation zones. 

Thank you for your efforts to update and improve the Water Supply Rule. Please contact me with any 
questions. 

Sincerely, 

~~~ 

Liz Royer 
Executive Director 



From: Bart Sherman <bsherman@shelburnevt.org> 
Sent: Tuesday, August 29, 202310:41 AM 
To: Montross, Ben 
Subject: Vermont Water Supply Rule Revisions 

7'ou ~~ion't oft.~n get email from bsherman _?~sLcl;~ume~.-r org. L . n ~r:!~y this is imp ~ -~q_ 

EXl"ERNAL ~~h~~ER: Do nc~t open attachments or dick on iinKs unless you recagnize and frost the 
sender. 
Ben 

am very concerned with the proposed revisions to the State Water Supply Rule. One question that immediately comes to 

mind is the State unaware of the current and persistent staffing challenges facing our industry? The majority of the systems in 

this state are understaffed and underpaid as is and adding more licensing criteria is just going to further exacerbate those 

challenges. Speaking of licensing criteria, the addition of requirements to the scope of instructional material accepted for 

continuing educations will add significantly more stress, challenges, and complexity to operators barely hanging on and to our 

already overburdened educational system. VRWA does a great job offering trainings however offering enough classes of 

mandatory instructional materials will stress their capacity. In regards to the Designated Operator responsibilities the 

reduction for reporting to 24 hours puts undue strain on systems already going through a stressful event. All of this in 

combination of severe restrictions on coliform sampling brought about in the guise of over generalization of sampling 

requirements. This brings in massive subjectivity to the discussion and leaves operators as well as systems open to fines, 

liability and/or worse. 

Is there statistical evidence showing increased public health risks to justify these changes in the middle of a staffing crisis? If 

we continue to strain operators with increased regulation and liability without commensurate compensation they will leave 

and we will be leaving communities with no one to safeguard their water supplies. I strongly urge the State as well as anyone 

involved with this process to look at these unintended consequences and then review any proposed changes through that lens 

before we make solutions that are worse than proposed problems. 

Regards 

Bart Sherman 
Water Superintendent 
Town of Shelburne 
(802) 985-5122 Office 
(802) 355-1620 Cell 
bsherman@shelburnevt.org 



From: Rodger Sheldon <rodger.sheldon@h2oinnovation.com> 
Sent: Tuesday, August 29, 2023 12:08 PM 
To: Montross, Ben 
Subject: Certification 4uestion 

Follow Up Flag: Follow up 
Flag Status: Completed 

You don't often get email trom rodger.sheldon@h2oinnovati• r~.~ 0~7~ . .:~n why this is impv.t~,;,~ 

~X~~~f~,~L S~NQEFt: Do not apen a~~achments or elrck an links unless you recognize and trust the 
sender. 

Hi Ben, 

Have a question about the email about water licenses. Currently a 3 and 4 have a D cert with them, correct? Will that still be the 
case with the new rules? If not, when will this change? July 1, 2019? 

Thanks, and have a great day. 

Rodger Glenn Sheldon 
Area Manager 
rad~er.sheldont~h2oinnoVatian.cam 
Phone: (802)626-5939 
Cell: (802)274-1915 



From: Jay Nadeau <jay.nadeau@champlainwater.org> 
Sent: Wednesday, September 27, 2023 10:57 AM 
To: Montross, Ben 
Cc: Joseph Duncan 

Subject: WSR Proposed Changes-Comments 
Attachments: Memorandum to Ben Montross 9.2023.pdf 

Follow Up Flag: Follow up 
Flag Status: Completed 

L ER: not open attachments or click ors links unless you recognize and gust f 
sender. 
Hi Ben 
have included some comments regarding the proposed changes to the VT WSR. Happy to discuss further if you want. 

Thank you. 

lay Nadeau 
Distribution Division Director 
Champlain Water District 
Direct: (802) 861-4817 
Cell: (802) 497-7195 

Notice — Under Vermont's Public Records Act, all e-mail, e-mail attachments as well as paper copies of 
documents received or prepared for use in matters concerning District business, concerning a District official or 
staff, or containing information relating to District business are likely to be regarded as public records which may 
be inspected by any person upon request, unless otherwise made confidential by law. If you have received this 
message in error, please notify us immediately by return email. Thank you for your cooperation. 



.,:. 
~~ ~ ~ ~--, CHAMPLAIN WATER DISTRICT 

,. . ~ ' Dedicated to Quality Water & Service , . 

First In The Nation - Excellence In Water Treatment, Partnership For Safe Water 

Memorandum 

To: Ben Montross, Drinking Water Program Manager 

From: Jay Nadeau, CWD Distribution Director 

Date: September 27, 2023 

Re: Changes to Water Supply Rule 

Thank you for the opportunity to review and comment on the proposed revisions to the Vermont Water Supply 

Rule. I have reviewed the proposed changes and include my comments below. Let me know if you have any 

questions. 

12.2.1.2 Page 74. The Water System's O&M Manual shall include ashort-term staffing plan in the event that a 

Designated Certified Operator is on vacation or temporarily unavailable or cannot access the water system 

within 1 hour. This is conflicting with the language under General, Section 12.1. Designated Certified 

Operators only need to be available for contact, not available to be on site. 

12.2.2 Page 74. The certified operators) in responsible charge must hold a valid certification equal to or 

greater than the classification of ~ their water system, including each treatment facility and distribution 

system, as determined by the Secretary. Does this imply that the operator of a consecutive water system, class 

D, that obtains water from a wholesale must have a certification equal to that of the wholesaler? 

12.2.2.(b)14. Page 75. Attend all sanitary survey inspections and site assessments as directed ~+'~tes~ec~ 

by state personnel. Since it is the responsibility of the DCO to attend a sanitary survey, it should be up to the 

DCO to determine if a CO attends, not state personnel. 

12.2.2 (d) Page 76. In instances where a water system is required to have both a treatment class operator and a 

class D operator the designated certified operator shall possess the appropriate treatment class certification. 

Treatment but not a Class D certification? 

12.4.7 (d). Page 78. In situations where the operator does not control the budget for water system 

maintenance and/or compliance to avoid revocation of the certification it is the designated certified operator's 

responsibility to either remove themselves from the system or inform the Secretary of the owner's intentions not 

to comply with this Rule. This seems line an abst~^act requirement for this section and is confusing. 

12.8.5 (b). Page 82. Why is there a minimum population value associated with this particular class? Class D 

operations can be in system of any size. 

4 0 3 Queen Ci ty Park Road - South B u r I i n g t o n V T 0 5 4 0 3 
T e I e p h o n e ( 8 0 2) 8 6 4- 7 4 5 4 — Fax ( 8 0 2) 8 6 4- 0 4 3 5 

w w w c h a m p I a i n w a t e r . o r g 



12.8.5 Page 82. Public water systems meeting the definition of 12.8.5(b) or (c) above are required to obtain a 

certified Class D operator or the existing operator required to obtain a D certification no later than Julv 1, 2029. 

This requirement may force certain operators who have been trained, certified, and are performing class D 

duties under their treatment license to leave the water field. Since the state has allowed this type of shared duty 

and responsibility for so long, all current operators that would be subject to the changes required by this 

proposed language should be grandfathered for that systems) for which they are not employed, with no 

deadline. In a time when we are having trouble findingpeople who want to work in this field, we do not want to 

create an unnecessary reason to create more job openings that can't be filled, thus jeopardizing public health. 

4 0 3 Queen Ci ty Park Road — South B u r I i n g t o n V T 0 5 4 0 3 
T e I e p h o n e ( 8 0 2) 8 6 4- 7 4 5 4 - Fax ( 8 0 2) 8 6 4- 0 4 3 5 
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From: Peter Riegelman <priegelman@gmail.com> 
Sent: Thursday, September 28, 2023 9:37 AM 
To: Montross, Ben 
Subject: Question 

Follow Up Flag: Follow up 
Flag Status: Completed 

i 
`r~>u clo~'t often ge= ~maJ fi r,in prieyelrnac~~,ugm~i l Cori. Learn why tl ~i ; i~ important 

EXTERNAL SENDER. Da nofi open attachments or dick on finks unless you recognize anci trust the 
sender. 
Hi Sen, 

Planning to attend the virtual meet today. 

Will a system with 40o connections be required to hire a distribution operator? 

Thanks, 

Peter R. 
Peter Riegelman 
802-3~2-988 Land 802-372-7549 Cell 
HOME ADDRESS 
3o Adams Landing Rd. Grand Isle, VT o545g 
BUSINESS ADDRESS 
Chair, Prudential Committee, Grand Isle Fire District #4 Water District 
PO Box i9~ (Mail) 204 West Shore Rd. (Physical) Grand Isle, VT 05458 

T' e way to gei started is try gru~t taIkinc~ and began doing. 

tValt Disney 



From: April Busfield <45thwaterandsewer@gmail.com> 
Sent: Thursday, September 28, 2023 9:45 AM 
To: Montross, Ben; Girard, Jeff 
Subject: Chief operators Forsed To be on call 365 7 days a week and only be within 1 hour response time in 

new rules? 

Follow Up Flag: Follow up 
Flag Status: Completed 

T L SENDER: not open attachments or click n links unless you recognize and gust the 
sender. 
My name is April Busfield, I am writing as a small system operator in a poor cell service small town that is away 
from everything. I was made aware of the proposed rules that are out for public comment and wanted to make my 
opinion known. I am sure I represent a lot of the other small systems that are isolated and alone when I voice my 
concerns. 

First of all, like many small system operators for small towns, in order to get a full time job I have to wear many 
hats. This leaves me in responsible charge of 2 water systems in vermont, 1 in new hampshire, 1 wastewater 
system that serves both nh and vt, and backup for one wastewater system in nh. With 2 emergencies and half my 
area with no cell service your hour run time is unobtainable, I know departments don't cross but the wastewater 
side has a rule that any overflow has to be reported in a hour. 

Second, I have made my opinion known with both departments over the last couple of years that there needs to be 
a better job done by the state governing the rules of what is required of a system for backup. The recommended 
backup operator rules are suggestive but not concrete. Drinking water for example does not require 2 licensed 
operators of the value of the system so your hour rule would put all of the responsibility and stress on the chief 
operator and nothing on the backup. I personally have two class 3 systems and my assistant is class 2 but as 
there is no requirement to get a 3 he has no intention of it. Also he used to work at a factory so he makes it known 
that legally you can't make somebody be on call 24/7 without pay. (we do get a stipend but not enough to cover 
what you are proposing). I am concerned that this would conflict with a few labor laws. I feel both departments 
need to define and make rules for what is required as backup for a system before doing what is suggested to the 
person in responsible charge.&bbsp; 

live in Pittsburg NH and work in Canaan VT. The closest Walmart is over an hour away. Closest children's 
dentistry over 2 hours away. The closest courier to bring my required samples is over an hour away (us mail never 
meets the deadline, i have a deficiency because of it). And in all of these trips there are areas of no cell service. It 
makes no sense that DEC is suggesting I can not make these trips. I know we live in a world where we depend on 
cell service but my personal cell phone should not serve as a leash. And I should not be held responsible if on my 
day off i dont have my leash attached to me or more likely don't have cell service. A chief operator needs days off 
and whoever the town has hired as backup as there are no rules governing it needs to be responsible or you are 
going to burn out the good people you have in responsible charge. Even if I were to reach out to another system 
for help during vacation or such, the closest one in Vermont is over an hour away. 

Ihope you can see that your hour limit is going to cause burnout and drive people out of the profession. I do use my 
cell phone as a leash and I never ignore calls, sometimes dont have service as stated above and that should be 
good enough. Nobody should be forced to be on call 24/7. And if backup is not required to hold the same level 
licence we should have to be on edge waiting for the phone to ring, that is maddening. I know that these rules 
were suggested with the bigger systems in mind who have adequate staffing but the smaller systems are part of 
the state also and need to be taken into consideration. And it is super hard to get licensed employees up here 
once they are trained they move on to more money. I am sending my concerns to DEC and VRWA and will be 
reaching out further if needed to representatives. 



Thank You 
April Busfield 
Canaan VT and Stewartstown NH 



From: Rodger Sheldon <rodger.sheldon@h2oinnovation.com> 
Sent: Thursday, September 28, 2023 7:02 PM 
To: Montross, Ben 
Subject: RE: Teams meeting 

Follow Up Flag: Follow up 
Flag Status: Completed 

EXTERNAL ~ Do not ape c menu o click on links unless you recognize and trust the 
sender. 
Hi Ben, 

Thank you for sending me the below link. Have a couple of questions. First would it be possible to have the option of 
endorsements on a license? Much like a CDL drivers license that you can have A,B tanker etc. This would allow operator to have 
1 license to renew saving municipalities money. I think you could still have additional hours required for the endorsements. 
Second the hours for training and the categories needed. Would classes like the treatment and distribution course cover the 
requirements? Just as an example if you have a new operator who takes the Class 3 and 4 course for exam preparation that 
operator has always been good for hours to get their license. Would a course as such cover the requirements outlined today? 

Last thing is I had a few operators contact me today about the meeting. I know it was recorded and wondering if it is available 
for viewing? Many were not able to attend today due to work commitments. 

Thank you for your time, have a good evening. 

( E 
Area Manager 
Phone: 802-626-5939 
Ce11:802-274-1915 

~~ '' ` ~~` ~~~° Erodger.sheldon@h2oinnovation.com 

www.h2oin navation.com 

1~~,~ ;',~, m't 

From: Montross, Ben <Ben.Montross@vermont.gov> 
Sent: Thursday, September 28, 2023 9:00 AM 
To: Rodger Sheldon <rodger.sheldon@h2oinnovation.com> 
Subject: RE: Teams meeting 

Rodger, 

believe we have a path forward for the hearing today: 

This link should take you to the meeting, it does on my end: htt s: teams.microsoft.com I meetu -
ioin/19%3ameetin~MWY5NR12OGItZjd'Mi CQ0Z~U3LWIxNGUtNzdmZT~iZTJIZGfx%40thread.v2/0? 

confiext=%7b % 22Tid%22 % 3a % 2220b4933 b-bawd-433c-9cQ2-70edcc7559c6% 22 % 2c% 22Oid%22 % 3a%22aec5ed4c-7e16-47e2-a2a5-

a 1f2f85ce5c4%22%7d 

Alternately, you can manually enter the meeting ID and passcode into teams by typing using this link and typing in the 

following: 

hops:/lwww.microsoft.com/en-uslmicrosoft-teamsljoln-a-meeting?rtc1 Meeting ID: 243 976 785 021 Passcode: vXcWY6 



Ben Montross e tiro) I Drinking Water Program Manager 

Vermont Agency of Natural Resources I Vermont Department of Environmental Conservation 

Drinking Water and Groundwater Protection Division 

Public Drinking Water Program 

1 National Life Dr — Davis 4 I Montpelier, VT 05620 

802-498-8981 office 1802-828-1541 fax 

ben.mon trossG~v ermont. Gov 

dec. vermont. gov/water 

The Agency of Natural Resources supports telework, and there are times when I may be working from another office location. I am available to connect by 

phone and email. I am also available to connect in-person upon request. 

Note: Written communications to and from state officials regarding state business are considered public records and will be available to the public for review. 

From: Rodger Sheldon <rodger.sheidonCa?h2oinnovation.com> 
Sent: Wednesday, September 27, 2023 5:18 PM 
To: Montross, Ben <Ben.MontrassC+~vermont.~a_v> 
Subject: Teams meeting 

You don'tofYen grt email from rode r - ~~I ~::I~ ~ _~~h2oinr7ovati{ r -~; < <~ .,i ~ ~~ ~~, i__~ E :rt_+r~~t 
I; 
EXTERNAL SENDER: Dn not open attachments or click an links unless you recognize anc~ trust the sender. 
Hi Ben, 

tried to log onto the meeting tonight with the teams link that VRWA sent in an email today. I get a bad URL message. Anyone 
else having this issue? Can you send me a link for the meeting at 10 tomorrow? 

Thank you. 

r ~~r~r~ Sheldon 
Area Manager 
Phone: 802-626-5939 
Ce11:802-274-1915 

E rodger.sheidon@h2oinnovation.com 

.h2oinnavatian.co 



From: McKelvie, John 
Sent: Wednesday, October 4, 2023 8:29 AM 

To: Redmond, Bryan; Montross, Ben 

Cc: Batchelder, Jason 
Subject: FW: Matt Lawless, Shelburne Town Manager 

Good morning Bryan and Ben, 

See the message below that came through the Secretary's Office from the Shelburne Town Manager and his Water 

Superintendent. Could you please put someone in touch with Mr. Lawless this week and let me know when he's been 

contacted? 

Thank you! 
John 

John McKelvie (he/him) ~ Executive Assistant & Records Officer 
Department of Environmental Conservation ~ Commissioner's Office 
1 National Life Drive, Davis 3, Montpelier, VT 05620 
802-505-3589 ~ john.mckelvieC~vermont.gav 

Public Records Statement: Written communications to and from state officials regarding state business are considered public 

records and may be subject to public scrutiny. 

From: Ramirez-Richer, Emma <Emma.Ramirez-Richer@vermont.gov> 

Sent: Tuesday, October 3, 2023 4:25 PM 
To: McKelvie, John <John.McKelvie@vermont.gov> 
Subject: Matt Lawless, Shelburne Town Manager 

Hi John, 

Sending this to you because it might be something the commissioner might want to see? If not, just send it straight on 

over to DWGWPD or wherever it goes! 

Matt Lawless is the Shelburne Town Manager and he called me to let me know that his Water Superintendent, Bart 

Sherman, had a complaint. Bart is in charge of the water treatment and distribution in Shelburne and is very concerned 

about the new rule that has been enacted (or is about to be enacted). The rule is for a new class D operator requirement 

for a new training. Bart thinks that this training is cumbersome and is not applicable for many staff. He is concerned 

about the workforce crisis and getting people to fill these positions with new requirements. Bart went to the public 

meeting hosted by the State (Matt wasn't sure who hosted it, but it was posted by the Rural Water Association). He felt 

that his concerns were not addressed at that meeting. 

Matt is wondering what was the thinking behind changing this rule. He is wondering where DWGWPD is at in the 

rulemaking process. He's wondering if there is room to negotiate the rule. He's be appreciative of any thoughts on this 

matter and can be reached at 802-985-5111 or mlawlessC~shelburnevt.org. 

Let me know what you think about this one! 

Thanks, 
Emma 



Emma Ramirez-Richer ~ Executive Assistant (she/her) 

Vermont Agency of Natural Resources Secretary's Office 

1 National Life Drive, Davis 2, Montpelier, VT 05620 

802-828-0316 (o) ~ 802-261-5920 (c) ~ emma.ramirez-richer Ca~.vermont.gov 

Help raise money for Vermonters impacted by flood damage and show your Vermont pride with Vermont Strong and Tough Too license 
plates and socks. Click here to purchase your Vermont Strong sear or visit DMV.Vermont.gavNermontStrong23. Impacted Vermonters 
can find resources and referrals by visiting Verrriont.GavlFlood. 



From: Scott Taggart <tag136@gmail.com> 

Sent: Thursday, October 5, 2023 4:50 AM 
To: Montross, Ben 
Subject: Water Supply Rule Changes 

Follow Up Flag: Follow up 
Flag Status: Completed 

EXTERNAL E DE not span attachments r c9ick on links unless you recognize and trust the 
sender. 
Ben, 

After reviewing the proposed changes to the Water Supply Rule I would like to submit my comments for your review. 

see a problem with the proposed training categories and requirements for a minimum hours from each category for renewal. 
The owner of the water system I am helping applied for an OIT certification in July. I had asked you to see what was holding it 
up and the response I got from Meagan was that they were processing applications and had a back log since the June renewals. 
As of this date he still has not received his OIT. So if they cannot process the renewal and new applications in a timely manner 
now how will it work when they have to review each renewal for the different training categories. 

Also I have an issue with the Distribution certification being taken away from existing operators. I obtained my 4C operators 
certification in 1995. At this time I inquired about taking the exam to get a distribution certification but was told I did not need 
one as it was included with my 4C certification. So after having my distribution license for 28 years now I will be losing it. I was 
in charge of the distribution system for the City of Rutland at the time of my retirement. I do not believe that this is a fair or 
legal decision to take it away. 



From: D W <lifeadventurer@outlook.com> 
Sent: Thursday, October 5, 2023 8:23 AM 
To: Montross, Ben 
Subject: Proposed Rule Change 

Follow Up Flag: Follow up 
Flag Status: Completed 

You don`t often get email tr~i~~ ir:=.~dventurei Lwout~ooK.con~. Lea~~n ~+~~hW this is impotia _~t 

EXTERNAL SENt~ER: Do not open attachments or dick on finks unless you recognize and gust the 
se ater. 
Good morning Ben. I just thought I would send along my opinion on the new proposed rule change of a larger system 

having to have to contract a Class D along with a Class 3 or 4 operator. I think it should be "grandfathered' in if someone 

already has a Class 3 or 4. Thanks 

Dave West 
Simon Operation Services 
lifeadventurer@outlook.com 
(802) 595-2996 



From: noreply@vermont.gov 
Sent: Thursday, October 5, 2023 9:58 AM 
To: Montross, Ben 
Subject: Comments on Rule 23P023 

EXTERNAL SENDER: Do not open attachments or click on links unless you recognize and trust the sender. 

Comments on Rule 23P023 
Reply To:mlawless@shelburnevt.org 
Thank you working on this and other state regulations for environmental quality. The Town of Shelburne appreciates an 

effective state-local partnership. 

The Town does not support the 23P023 rule change as currently written. 

Like many utilities nationwide, Shelburne is challenged to recruit and retain adequate staff to operate and maintain our utility 

system. Workforce challenges are severe in many Vermont industries, the public utilities included. The Town does effectively 
comply with all health and safety regulations, but we rely on the state to improve our workforce position, not harm it. 

The proposed rule increases licensing and training requirements for our staff. The rule does not carry adata-driven explanation 

showing current risk or deficiency in local operations. It amounts to an unfunded mandate increasing local costs without clearly 

documented benefits. 

We believe the Town's operations are excellent at present and would be harmed, not benefited, by the rules change. We 

welcome a further consultation together about any specific risks to tb mitigated, and how the state might support and enhance 

local services. 



From: Rutland Water <rutwater@gmail.com> 
Sent: Friday, October 6, 2023 12:32 PM 
To: Montross, Ben 
Subject: Draft Water Supply Rule Comments 
Attachments: Ben Montros Water Supply Rule.docx 

Follow Up Flag: Follow up 
Flag Status: Completed 

a. 

Ben, 
Please see the attached letter with comment on the Draft Water Supply Rule. 

Thanks, 
Tom Garofano 
Water Treatment Manager 
Rutland Water Treatment Facility 
(802) 773-0379 Plant 



_C?rafi€_4'~~ier._~~`~P.P~.Y._Ru e_C€~[rmints-Bin...?Vla~fress_~C~dater_`*~~!Pp~Y_R s(e..dc~cx 

CITY OF RUTLAND 
DEPARTMENT OF PUBLIC WORKS 

RUTLAND, VERMONT 
Bob Protivansky 
Commissioner of Public Works 

City Hall — 52 Washington St. — Rutland, VT 05701 Tom Garofano 
Mailing Address: P. O. Box 969 — Rutland, VT 05702 Water Treatment & 

Phone: 802-773-1813 Fax: 802-775-3947 Distribution Manager 

December 20, 2023 

Ben Montros 
Drinking Water Program Manager 

I would like to express my concerns to a section of the Draft, Water Supply Rule. In the 

current Water Supply Rule, it clearly states: 

➢ 12.8.4.2 Class 4A, 4B, and 4C 

o This class includes distribution plus rapid sand filtration technology and is 

further d~erentiated by population served by the system 

■ 4A, for served populations between 25 and 500. 

■ 4B, for served populations between 501 and 3,300. 

■ 4c, for served populations greater than 3,300. 

The, City of Rutland currently has four Class 4c Operators. All four of us took the operators 

class through Vermont Rural Water, where we were trained and then tested based on this rule. 

Water Distribution was part of the curriculum, as was the operator's exam. Our Water Treatment 

Facility Has hosted numerous Rural Water, water treatment courses for Class 3,4, and D Operators. 

Through the weeks of classes, the distribution operators are only required to attend the classes where 

Distribution was on the agenda. The rest of the attendees who are there for a Class 3 or 4 Operators 

certificate must attend ALL the classes. I cannot stress enough that following through with this 
portion of the draft will be removing what we work so hard to earn. The division cannot look at this 
as grandfathering. Current Class 3 and 4 operators were trained, and tested on the definition of the 
water system that the individual was taking the exam for. 

I do want to be clear. I don't believe that the division should be making it easier to become 
an operator. I do like the concept of categorizing training. I believe it will help us diversify our 
TCH's. I agree that communities with 500 people and or fire protection need to have an operator 
who has been trained and is required to take continuing education classes to provide safe drinking 
water to the system. 

Now there is a solution to this. The division will acknowledge that current Class 3 and 4 
operators already possess a Distribution certificate that was earned when they passed their exam. 
Moving forward, continue to train and test Class 3 and 4 Operators on Distribution material. Also 
require Class 3 and 4 Operators to obtain 10 extra TCh's from Table 12-4. This would ensure that 



_~raft_~V~~r._~'~.P.P~.Y_~a Ee_Cocrrn~n ss-~Bn.._~tla~tros_ ater_~.f~P~Y._~ €a[e,dt~cx 

Class 3 and 4 Operators would be trained in the required category as required by the Division. I 
believe that this would ease the backlog that the Division already has on Operator Certifications and 
ease the record keeping for Operators and the Division on how many TCH's an Operator has, or 
what is/isn't combined. 

Ben, I would like to thank you for taking the time to consider my recommendation. Itruly 
believe that this will streamline the end goal. 

Thomas Garofano 
Thomas Garofano 
Water Treatment & Distribution Manager 
City of Rutland 



From: April Busfield <45thwaterandsewer@gmail.com> 

Sent: Thursday, November 16, 2023 12:03 PM 

To: Montross, Ben 

Subject: Re: Vermont Water Supply Rule additional proposed changes 

EXTERNAL ~EF2: o not span attachments r click n links unless you recognize and trust the 
sender. 
personally i would choose in the negative (must be level of system) or get a chief operator to sign off on it just my 
thought 
Thanks 
April 

On Thu, Nov 16, 2023 at 12:01 PM Montross, Ben <Ben.MontrossCa~vermont.gov> wrote: 

Thanks, April. 

~ That is a good question and not one that I had contemplated personally. Thank you for flagging it. I will need to 
talk with the team and respond through the responsiveness summary in a couple of weeks. 

Ben Montross to im) I Drinking Water Program Manager 

Vermont Agency of Natural Resources I Vermont Department of Environmental Conservation 

Drinking Water and Groundwater Protection Division 

Public Drinking Water Program 

1 National Life Dr — Davis 4 I Montpelier, VT 05620 

802-498-8981 office 1802-828-1541 fax 
ben.montrossC~~vermon t. gov 

dec.vermon t.,~avhvater 

The Agency of NaEural Resources supports telework, and there are times when I may be working from another office location. I am available to connect by 

phone and email. I am also available to connect in-person upon requesE. 

Note: Written communications to and from state officials regarding state business are considered public records and will be available to the public for 

YC7JICU7. 

From: April Busfield <45thwaterandsewer@gmail.com> 
Sent: Thursday, November 16, 2023 11:54 AM 
To: Montross, Ben <Ben.MontrossCcr~ve_„ rmant.gov> 
Subject: Re: Vermont Water Supply Rule additional proposed changes 

EXTERNAL SENDER: D not open attachments r click on links unless you reca ni and trust the 
sender. 
ben i have a question about this as pertains to Canaan i think the change is great. Bot of cancans system are 
class 3. Are distribution licences by level or just one level. For instance my backup operator who would not be 
able to run the system has worked for more than 1.5 years and has a class 2. would he be able to apply for the 
legacy of a class 3 treatment system? 

thanks April 

On Tue, Nov 14, 2023 at 4:06 PM Montross, Ben <Ben.Mon#rocs@vermont.gov> wrote: 

You are receiving this email because you are a stakeholder in the process or you provided comments on the 
recent draft revisions to the Vermont Water Supply Rule. 



Following comments received pertaining to the regulation/expansion of "Distribution"/"D" operators and 
related system definitions, the drinking water program has revised the approach and is putting the updated 
proposal out for public review. The revised approach furthers the effort to increase public health protection 
attempted in the previous version while making it easier for operators and water systems to comply with the 
requirement. The "Isolated Operator Certification Distribution Changes" portion of the rule is located here: 
https:f/dec.vermant.gav/waterllaws 

Existing rule content text is in "normal" formatting. The annotation of underlined new content and e- ~# 
removed content in black font reflects the first proposed revisions that you have already seen and for which 
there was the public hearing in September. The new content/changes are in track changes of 
additions/~+e{I{eet~ in red. 

Should you have further comments, please provide them to ben.mc~ntrassCc~vermont.g~ov or 
catherina.narigont"~vermont.gaV no later than 5pm on Friday. December 1.2023. 

We are also making administrative changes to the permitting sections of the rule in 21-3 and 21-4. These 
changes are administrative updates to reflect the way the program is handling permitting in practice and to 
align the rule content with the governing statute. These are not substantive changes but purely administrative 
changes for the sake of clarity and to reduce ambiguity and confusion. The applicable isolated permitting 
portions of the rule can be accessed located using the link above should you wish to review them. 

If your specific comments) did not pertain to the "D" operator requirements, we are working to address other 
comments and topics within the Responsiveness Summary which will be available after December 1, 2023. 

Ben Montross he im) I Drinking Water Program Manager 

Vermont Agency of Natural Resources I Vermont Depaztment of Environmental Conservation 

Drinking Water and Groundwater Protection Division 

Public Drinking Water Program 

1 National Life Dr — Davis 4 I Montpelier, VT 05620 

802-498-8981 office 1802-828-1541 fax 
ben.montrossC~'vcrman k.eov 

dec. crerrstont. Gov /water. 

The Agency of Natural Resources supports telework, and there are times when I may be working from another office IocaEion. I am available to connect 

by phone and email. l am also available to connect in-person upon request. 

Note: Written communications to and from state officials regarding state business are considered public records and will be available to the public for 

review. 



From: Scott Taggart <tag136@gmail.com> 
Sent: Tuesday, November 28, 2023 10:22 AM 
To: Montross, Ben 
Subject: Re: Vermont Water Supply Rule additional proposed changes 

TERhlAL : Da not open attachments or click n links unless you recognize and trust the 
sertd~r. 
Ben, 

This is still not acceptable in my opinion. I would agree with the changes made except for the fact that the Legacy 
Distribution Certification would only apply to the system that you had the experience in. Again my thought is 
passed the exam in 1995 and was told it included the Distribution Certification. So I have had a Distribution 
Certification in the State of Vermont for about 29 years as of now and will be 34 years as of July 2029. Then 
according to this proposed change I will lose it. 

The fact that I could run a distribution system as complex as Rutland City but then according to this proposed 
change I could not run a much simpler system makes no sense. Again as I stated in my first comments I do not 
believe this is fair as it will be stripping me of a certification that I have had for all these years for no reason. 

Thank you, 
Scott Taggart 

On Tue, Nov 14, 2023 at 4:06 PM Montross, Ben <Ben.Mantross verrr~ont.gov> wrote: 

You are receiving this email because you are a stakeholder in the process or you provided comments on the 
recent draft revisions to the Vermont Water Supply Rule. 

Following comments received pertaining to the regulation/expansion of "Distribution"/"D" operators and related 
system definitions, the drinking water program has revised the approach and is putting the updated proposal out 
for public review. The revised approach furthers the effort to increase public health protection attempted in the 
previous version while making it easier for operators and water systems to comply with the requirement. The 
"Isolated Operator Certification Distribution Changes" portion of the rule is located here: 
htt~s://dec.vermont. gav/water/laws 

Existing rule content text is in "normal" formatting. The annotation of underlined new content and ~~ 
removed content in black font reflects the first proposed revisions that you have already seen and for which there 
was the public hearing in September. The new content/changes are in track changes of additionsl~4e~:#+e~s in 
recd. 

Should you have further comments, please provide them to ben.mantross@vermont.gov or 
catherina.narigan [a?.vermont.~ov no later than 5pm on Friday. December 1.2023. 

We are also making administrative changes to the permitting sections of the rule in 21-3 and 21-4. These 
changes are administrative updates to reflect the way the program is handling permitting in practice and to align 
the rule content with the governing statute. These are not substantive changes but purely administrative changes 
for the sake of clarity and to reduce ambiguity and confusion. The applicable isolated permitting portions of the 
rule can be accessed located using the link above should you wish to review them. 

If your specific comments) did not pertain to the "D" operator requirements, we are working to address other 
comments and topics within the Responsiveness Summary which will be available after December 1, 2023. 



Ben Montross he am) I Drinking Water Program Manager 

Vermont Agency of Natural Resources I Vermont Depaztment of Environmental Conservation 

Drinking Water and Groundwater Protection Division 

Public Drinking Water Program 

1 National Life Dr — Davis 4 I Montpelier, VT 05620 

802-498-8981 office 1802-828-1541 fau 

ben.montrossC'vermon t.Gov 

d ec.vermont.govltivater 

The Agency of Natural Resources supports telework, and there are times when I may be working from another office location. I am available to connect by 

phone and email. I am also available Eo connect in-person upon request. 

Note: Written communications to and from state officials regarding state business are considered public records and will be available to the public for 

review. 



From: Redmond, Bryan 
Sent: Tuesday, November 28, 2023 4:40 PM 

To: Montross, Ben 
Subject: FW: Question 

FYI, and can you offer a response for Bruce? 

From: Bruce Hoar <bhoar@willistonvt.org> 
Sent: Tuesday, November 28, 2023 2:33 PM 
To: Redmond, Bryan <Bryan.Redmond@vermont.gov> 
Subject: Question 

EXTE A . SENDER: a not open attachments ar click on sinks unless you recognize and trust the sender. 

Hi Bryan, 

Guess I do not know what is being said below: 

(a) Legacy Distribution Certification: Operators who have passed a treatment exam prior to July 1, 2029 and can document 1.5 

years of experience at a water systems) meeting the definition of 12.8.5(a), (b), or (c)„ above, may attend and complete a 

State-provided distribution training class in lieu of taking the distribution class examination. Upon satisfactory completion of 

the state-provided training, these operators will be issued what will be referred to as a "Legacy Distribution" certification. This 

certification will apply only to the systems for which the operator has 1.5 years of experience or greater as of the time of 

submitting their application, no later than July 1, 2029. Should a "Legacy Distribution" operator wish to work at a system for 

which they previously do not have the required 1.5 years of experience, they would need to pass the Distribution exam to be 

granted a Distribution certificate according to this section. (i) Legacy Distribution Certification renewal shall be linked with the 

respective treatment certificate and follow the 3-year renewal period assigned to the treatment classification. 

My question is what is a Treatment Exam? 

Bruce 

Bruce K. Hoar 
Director of Public Works 
7900 Williston Road 
Williston VT. 05495 
Phone (802)-878-1239 
Email bhoarC~willistonvt.org 

Notice - Under Vermont's Public Records Act, all e-mail, e-mail attachments as well as paper copies of documents received or 

prepared for use in matters concerning Town business, concerning. a Town official or staff, or containing information relating to 

town business are likely to be regarded as public records which may be inspected by any person upon request, unless 

otherwise made confidential by law. 



From: Narigon, Catherina 
Sent: Tuesday, November 28, 2023 4:57 PM 
To: Montross, Ben 
Subject: FW: Distribution legacy 

Follow Up Flag: Follow up 
Flag Status: Completed 

Hey Ben, 

Can you/someone from your shop engage with Steve on his question, below? I told him I'd forward this to the program since 

don't have access to his licensing information (and don't want to risk appearing to give legal advice). 

Thanks! 
Catherina 

From: Steve Groelinger <sgroelinger@burlingtonvt.gov> 

Sent: Tuesday, November 28, 2023 3:38 PM 
To: Narigon, Catherina <Catherina.Narigon@vermont.gov> 
Subject: Distribution legacy 

'You dan'toften get email from ,~,~:~ ~'~~i ~~~~aer@bar 1~~,;t ,n~.t.aov Le.-, : ~~~~ ~ f i ~i is i<, n~ ~,~ +,~-r~: 

EXTERM1i,4L SEIVC►Elt. [~o not open attac men#s or click tin links unless you recognize and gust the sender. 

Hello I work for the city of Burlington and currently hold a 4c, I passed and held a distribution license before that. Is there a way 

to get my distribution reinstated without having the legacy stipulation? There has been no laps in training credits. I was told 

that I didn't need to renew my distribution license as the 4c covers distribution as well. 

Get Outlook for i~S 
Please note that this communication and any response to it will be maintained as a public record and may be subject to 

disclosure under the Vermont Public Records Act. 



_~ ~n~c~ . 
~~~-~ 

AGENCY OF NATURAL RESOURCES 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

Drinking Water and Groundwater Protection Division 

ENVIRONMENTAL PROTECTION RULES 
CHAPTER 21 

WATER SUPPLY RULE 

Original Effective Date: September 24, 1992 
REVISION DATE: 

NOTE:The complete rule consists of the following parts: 
Subchapters 1 - 16 
Appendix A, Parts 1 - 10 - General Standards 
Appendix A, Part 11 - Non-Community Water Systems 
Appendix A, Part 12 - Construction & Isolation Standards for Wells 
Appendix B - Long Range Plan Requirements 
Appendix C - Bacteriological Monitoring Requirements 
Appendix D - Operation & Maintenance Manual Standards 
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Vermont Water Supply Rule 

INTRODUCTION 

Applicability of This Rule 

This rule, known as the Water Supply Rule, applies to all Public water systems in Vermont, 

which include Public water systems, and bottled water systems. Only portions of this rule apply 

to each type of water system. The section below, entitled "Types of Water Systems," helps the 

reader~e identify ~~~ their type of water system. There may also be other jurisdictions 

with regulations affecting water systems. This rule ' + ' a `' +^, ""`' does not affect, modify 

or repeal existing orders of the Board of Health. 

Purpose of This Rule 

This rule is intended to serve a number of purposes. First, and most importantly, the rule's 

primary purpose is to regulate water systems in the state s~~ that they provide clean and safe 

drinking water to Vermont's citizens. The rule also e~t~~blishes ~~~ell construction standards 

(contained in Part 12 of Appendix A) . 

Second, by implementing this rule, Vermont qualifies to rata in "~~l~imacy" for the Safe Drinking 

Water Act from the federal US Environmental Protection A<<cnc~ (EPA). Primacy means that 

the state will administer the federal regul,itions that apply t~~ al I ~~ublic water systems in the 

country, instead of EPA. Without state re~ulatr~, n~ th~~t ~~r~ ~It Ica~t as st~~ict as the federal ones, 

Vermont may not administer the federal reg~ilatiuns. 

~x'~~~~aving primacy rEpresc~~ts an advantage to Vermont's water systems. The federal 

regulations contain same opti~~n<<1 provisions that {~e~ri~ create exceptions to the regulations 

when mitigating factors make it ~iifPicult or impossible to follow the regulations. Also, there are 

situations where interp~~ctation~ c,f the federal regulations can be made by states with primacy 

that provide some hone I it to the public ~~~~ater s~~ ~t~ms. EPA has stated that, in the event that they 

have to administer their ~~~~ n rules in a ~t~ite ~~~itl~out primacy, they will not have the resources to 

provide ~mo~t of these ~~ermittcd exc~pti~:~ns to the regulations. 

Types of «'afer Systems 

This rule var i c s i n its applicab i I ity to the different Types of water systems. Due to the 

comprehensive nature of this rule, and for the convenience of the reader, the water systems have 

been categorized into ~~r~,ups; and the introduction at the beginning of each subchapter in the rule 

explains which sections apply to which water systems. Also, when these categories of water 

systems are referred tc~ in this rule, they are displayed in bold type. The following figure 

displays the different categories in graphical format, although the reader is cautioned that there 

are formal definitions for each type of water system contained in the Rule. 
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All Water Systems 

Public Non-public 

Community Non- Bottled 
Community 

Non-transient Transient 

Public and Non-Public 

All water s~~stems are nitiall~~ cla~~i I ied ~ls ~i~lierPublic water systems or Non-Public water 
systems. Classification as a Public ti~ atc~~ system depends on the number of service connections 
(15 or m~,rr ) or people ~e~~~cd ( ~' ~ ~>~- more) by the system, as is explained in the definition for 
Puh~ic ~~atcr systems in Subchapter ~ 1-?. 

Community and Non-Commu~~ity 

Public water syst~r~~s a~~c further subdivided into Public Community water systems and Public 
Non-Community water s~ Stems. Generally, Public Community water systems are those which 
serve residents on a ye~~r-round basis, while Public Non-Community water systems serve non-
residential groups of people (e.g., restaurants, schools). 

Non-Transient and Transient 

Public Non-Community water systems are further subdivided into those systems who serve 
non-residential users who don't change over time (Public Non-Transient Non-Community 
water system), such as schools and offices, and those non-residential users who do change over 
time (Public Transient Non-Community water system), such as restaurants and motels. 
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Bottled water systems are considered to be a special case of Public water systems, and are 

regulated specifically under Subchapter 21-11. They are not included in the categories addressed 

here. 

In summary, then, there are four categories of water systems referred to throughout this rule and 

grouped for convenience: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water system; 

(c) Public Transient Non-Community (TNC) water systems; and 

(d) Bottled water systems. 

The formal definitions for (a) through (d) above (i.e., the PuUlic ~~ ~~t~ ~~ ~~ ~i~,ms) are contained in 

Subchapter 2, Definitions. Public water systems are also subj~~t to regulation under the federal 

Safe Drinking Water Act. By enacting this rule, the fedora ~ regulations will he administered by 

the Department of Environmental Conservation whin it has ~~~~ ~," ^r ^r~„^`~ ~~ ~" ~"'~==~==a~~ •~ 
~a o..~ .,,.o...,.o~~ ,,,,~~.,...;,~., pip macy 

The design and construction standards for Public Non-cun~ m u n i ty water systems are contained 

in Appendix A, Part 11. Continued operating requirements, including operating permits and fees, 
are administered b~ the Drinking Water~~nci Groundwater Protection 

Division of the Department of Environmental Cons~r~~~tion. 

Organization of the Rule 

The complete Water St~ppl~ Rule consists of t~si~teen subchapters and four appendices;
~o,+o,.°a n +~,..,,,,~~,n. 11~e chapt~r~ ace divided into Sections (e.g., 2.12) and Subsections (e.g., 

2.18(a)(1)). Each subchapter euntain~ a brief introduction which identifies which types) of 

water systems are re ~~ulatc~l b~~ that subellapie~~. ~I~hcse subchapters contain regulatory 
requirements that ~~~ater ~~ sums mint f~~ll~~~~~. 

r1o~.,.,~I..~:J 1, y«~ 

Appendix A ~~f~ the rule contains the Vermont Standards for Water System Design, Construction, 

and Protection. l hose are tcclwical standards that apply to persons designing, constructing, and 

operating water syster~~s. This appendix contains twelve Parts, and the introduction at the 

beginning of the appendix. identifies which parts of the appendix apply to which water systems. 

The numbering in Ap~?~ndix A is divided into Parts (e.g., 5) and Subparts (e.g., 5.1.2(a)). 

Parts 1 through 9 of Appendix A apply to Public Community water systems and Bottled water 

systems with sources in Vermont. Part 11 contains the technical standards for Public Non-

communitywater systems which are considerably simplified from those for Public Community 

systems. Finally, Part 12 contains standards for water sources for which permits are required 

from the Drinking Water and Groundwater Protection Division. 
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Appendix B contains the requirements for the Long Range Plan, a document required under the 

rules, whose purpose is to assist water systems in proper planning for the continued viability of 

their systems. 

Appendix C is a table of the sampling frequencies required for bacteriological monitoring. 

Appendix D contains the standards for Operation & Maintenance (O&M) Manuals, which are 

also required under this rule. 
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Subchapter 21-1 AUTHORITY AND PURPOSE 

Introduction 

This subchapter applies to all water systems. 

1.1 Authority 

This rule is adopted under the authority of 10 V.S.A. Chapter 48, Ground~~ ater Protection; 10 

V.S.A. Chapter 56, Public Water Supply; and 18 V.S.A. §1218. Rclat~~1 statutes include: 3 

V.S.A. § 2822 (j), regarding fees; 18 V.S.A. §SOlb, regarding certi l icatiun of laboratories; 18 

V.S.A. §503, regarding use of laboratory by people; and 24 ~'.~..~. C'hapter. 120, regarding 

funding of public water supply planning and construction. 

This rule refers to and adopts the authority of the Federal Safe Drinking Water .~~t: 42 U.S.C. 

300 f. et. seq. and except as explicitly provided herein, the rule adopts and inco~-l~ora~zs by 

reference the National Primary Drinking Water Regi~lation~., 4U CFR 141 (July 1, 2~~>9), the 

National Primary Drinking Water Regulations Implementation. ~i► CFR 142(July'~, 2009), 

the National Secondary Drinking Water Regulations, 40 CI K 1-~ ~ (July 1, 2009), and the 

Revised Total Coliform Rule 40 CFR 1-~ l 1 ~2 (Februar~l 3, 2U 13), under an agreement with 

the US Environmental Protection Agency, b~ ~~llich the State of'Vermor~t has primary 
enforcement authority (primacy) in Vermont 1~~~~ the S'a~e Drinking water Act. 

Where necessary to protect the public health, bui subject to ~~ppeal, the Secretary may require 
additional drinking water permit conditions under this rule. 

1.2 Purpose 

The purpose ol~ this r~ul~ i~ ~u pt-otc~t the public health by assuring safe, affordable drinking water 

from Public ~'~'a~~r s~ste»>~. ~~nd to impl~~nent and enforce the provisions of the Federal Safe 

Drinking Water Act and V~rmi,nt statutrs. 

The grant i n ~~ o f a permit undzr this ru I c does not relieve the water supplier of the responsibility 

for the satisfactor~~ functioning of the water system, nor limit ~ their responsibility or 

liability under other ~iatutes orrules. 
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Subchapter 21-2 DEFINITIONS AND ABBREVIATIONS 

Introduction 

This subchapter applies to the following~water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic and Imported Bottled Water systems. 

Additional definitions applying only to Non-Community water syst~n~~ and Non-public water 
systems requiring permits are contained in Part 11 of Appendi ~ :~. 

Additional definitions are also contained in 40 CFR, Sectio~ls l -~ 1.2, 142.'. and 143.2 which are 
adopted herein. These definitions apply to federal regulations which affect Public water systems 
(see below for definition of Public water systemsl. 

2.1 General 

The following definitions and abbreviatiol~s shall apply in the intcrrretation and enforcement of 
this rule. a 

2.2 Definitions 

ACTION LEVEL means the conce~itration of a sui~stance in drinking water which clearly 
provides adequate publ is health ~~rotUction, as determined by the Vermont Department of Health. 

AGENCY means the ~'~r~»ont :~~~cnc~~ of Natural Kesources. 

BOTTLED ~~ ATL1~ r»can~ an~~ non-r~~~~b~,natcd, non-flavored water placed in a sealed container 
for sale o1~ distribution to the l~ul~l is «ith the express or implied intent of providing water for 
human co,7sumption. 

BOTTLEll ~1;aTER SYSTLti1 means a Public water system which bottles drinking water for 
public distribution and sale. ,~ Domestic Bottled Water System is a Bottled Water System with 
at least one source f~~cated within Vermont. An Imported Bottled Water System is a Bottled 
Water System with ~~l I ~uurces located outside of Vermont. 

BULK WATER means drinking water delivered to consumers or water purveyors by means 
other than pipeline or bottled water. 

CAPACITY means that a public water system has the technical, financial, and management 
capabilities to consistently comply with current performance standards, including the 
requirements of this rule and the Safe Drinking Water Act, 42 U.S.C. Section 300f et. seq., as 
amended. 
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CERTIFIED OPERATOR means andperson who has a responsibility for the operation of anv 
water system and holds the class of certification equal to or greater than the class of the water 

system. 

CLEAN COMPLIANCE HISTORY means having no E. coli violations, no monitoring 

violations under 40 CFR 141 Subpart Y no coliform Treatment Technique trigger exceedances, 

or coliform Treatment Technique Violations. 

COLIFORM TREATMENT TECHNIQUE VIOLATION means a violation that occurs when a 

water system exceeds a treatment technique trig aer pursuant to 40 C.F.R. & 141.859 and fails to 

conduct the required assessment or corrective actions within the timeframe specified, or when a 

seasonal system fails to complete a state start-up procedure. 

COLOR UNIT means the color produced by 1 mg/1 platinum in the form cif the chloroplatinate 

ion. 

COMMISSIONER means the Commissioner of the Vcrm~,nt I.)cpartment of Environr,~ental 

Conservation or the Commissioner's designee. ~ 

CONFINING LAYER means a continuous, extensive geologic unit ~f low permeability. 

CONSECUTIVE WATER SYSTEM means a public water system that is permitted to receive 

some or all of its finished water from one or more wholesale systems. Delivery may be through a 

direct connection or through the distribution system of one or more consecutive systems or a 

non-pined connection via water delivery via tanker truck or trailer. 

CROSS CONNECTION means any ~~.ctual or potential connection between the public water 

supply and a source of c~,ntamination or pollution. 

DEPARTn71~NT means the ~'crrnont Depar~in~nt of Environmental Conservation. 

DESIGNATED CERTIFIED OPEKAI OR means the certified operator designated by the water 

facility owner to be responsible for quality quantity, process control and system integrity 
decisions involving~ublic health treatment storage distribution and standards compliance. The 

Designated Certified Operator shall hold a valid certification equal to or greater than the 

classification of the treatment facility or distribution system, or both. This individual may 
delegate responsibilities to Certified operators or uncertified on-site personnel. Compliance with 

the requirements of this rule with respect to any delegated tasks are the ultimate responsibility of 

the Designated Certified Operator. 

DRINKING WATER means non-carbonated, non-flavored water that is intended for human 

consumption or other consumer uses whether provided by a Public water system or in a 

container, bottle or package or in bulk, including water used for production of ice, foodstuffs or 

other products designed for human consumption. 
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DRINKING WATER FACILITY means a bottled or bulk water facility requiring a permit to 

operate under this rule. 

ENTRY POINT TO THE DISTRIBUTION SYSTEM: (also referred to as "entry point") The 

location at which water enters. the distribution system from any applicable source(s), storage 

tank, pumping facility, treatment plant or other water system facility immediately prior to or at 

the first location where water can be consumed. This location reflects all applicable source water 

treatment and disinfection contact time. 

EMERGENCY SOURCE means a water source which is not permitted for use by a Public water 

system. It is identified only as an alternate water source that may he u~Cd for a limited duration 

emergency in the event of an unforeseen circumstance that prevents the water system's permitted 

sources from supplying either adequate quantity or quality ~f water. 

GROSS BETA ACTIVITY means the total radioacti~~it~ d~~e t~ beta particle emission as inferred 

from measurements on a dry sample. 

GROUNDWATER means water below the land surface in a zone of saturation. ~. 

HYDROGEOLOGIST means a person with training or expc.rici~ce in bedrock geology, glacial 

geology, and groundwater hydrology suffici~lli to prepare adequatcl~ the hydrogeologic analyses 

required by this rule. 

INFILTRATION GALLERY means a subsurface col.l~cti~~i system located so as to intercept 

ambient groundwater or surface ~~ ater flow and generally designed with roughly horizontal 

collection pipes. 

LABORATORY CER~ I IFIC~~~I~IUN means that a laboratory meets the minimum Vermont 

Department of Hzalth r~yuirei~~cnt~ f'o~- spccifi~ parameters and that the laboratory is granted 

approval for analyses ot~ thc~~ ~~ar~~«~~t~rs fir a ~vaximum of three (3) years. 

LEVEL 1 SITE ASSESSMENT means as defined in 40 C.F.R. & 141.2, a detailed inspection by 
the water system's operator or an operator of the same or higher class that looks for all possible 

sanitary defects that could allow bacterial contamination into the system and examines sample 

protocols methods and samplingequipment used in collectin~coliform samples. This is a form 

comprised of yes/no answers to assist in the operator's ability to assess the system. 

LEVEL 2 SITE ASSESSMENT means an event triggered under the requirements of 40 C.F.R. 

141 859(2)i-iii The site assessment is a comprehensive inspection performed by the State or a party 
approved by the State with specific training necessaryperform these detailed reviews. The 

question form is complex and involves detailed review of system infrastructure, interviews with 

system staff and investigation of~rotocol methods, and samplin equipment used in collecting 

coliform samples This is a detailed form comprised of specific questions and topics designed to 

identify_possible defects. 
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MAN-MADE BETA PARTICLE AND PHOTON EMITTERS means all radionuclides emitting 

beta particles and/or photons listed in Maximum Permissible Body Burdens and Maximum 

Permissible Concentration of Radionuclides in Air or Water for Occupational Exposure, NBS 

Handbook 69, except the daughter products of thorium 232, uranium-235 and uranium-238. 

MICROSCOPIC PARTICULATE ANALYSIS (MPA) means the analysis described in the US 
Environmental Protection Agency document, "Consensus Method for determining groundwaters 

under the direct influence of surface water using microscopic particulate analysis" (EPA 

document # 910/9-92-029). 

MONITORING WELL means any well constructed for the purp~s~ c~l~ monitoring groundwater 

quantity or quality. 

OPERATOR means an individual who accepts responsibility fc~r operati~~nal activities that will 

directly affect the quality and/or quantity of drinking «ater provided to con~um~rs, and who is 

certified as such by the State of Vermont. 

OWNER means the persons) who owns or has an ownc~~~hi~~ i~ltcresi in a Public =a~ aver system. 

An OWNER may designate an authorized representative «hc? hay the authority to act on the 

owner's behalf in all matters regarding the Public water system, and is designated to be the 

contact person in place of the OWNER for all c~~mmunicati~~n~ froi~~ the Secretary regarding the 

water system. 

PERMIT means a written document issued by the Secretary (sec hzlow) pursuant to these 

regulations, giving a desi~nat~cl person approval to operate ardor construct, alter, or renovate a 

specific water system ur drinl~in~~ water facility. 

PERSON means an indi~~ idual_ ~~ai~tn~rship, fire district, association, cooperative, syndicate, 

company, firm_ tn~~t. ~u~~po~~a~ion. ~~o~~ ernm~nt coreoration, municipal corporation, institution, 

state, federal, or muilici~~al ~~~~~ernm~nt ~1e~~a~~tincirt, division, bureau, agency, or any other entity 

recognised by law. 

POTr~BL E «'ATER means ~~ ater free fi~urn impurities in amounts sufficient to cause disease or 

harmful ply, si~~logical effects, and having bacteriological, chemical, physical, and radiological 

quality confuriilin~, t~ applicable standards of the Secretary. 

POTENTIAL SOL RCE~: c~F CONTAMINATION means any activity or condition which may 

adversely affect water yliality. 

PRIMARY DRINKING WATER STANDARD means a standard which: 

(a) applies to Public water systems and drinking water; 
(b) applies to contaminants which may have an adverse effect on the health of persons; 

(c) specifies for each such contaminant either: 
(1) a maximum contaminant level (MCL), if, in the judgment of the Secretary, it is 

economically and technologically feasible to ascertain the level of such 
contaminants in drinking water and Public water systems, or 
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(2) if, in the judgment of the Secretary, it is not economically or technologically 

feasible to ascertain the level of such contaminant, each treatment technique 

known to the Secretary which leads to a reduction of the contaminants identified 

in Subchapter 21-6; and 
(d) contains criteria and procedures to assure a supply of drinking water which dependably 

complies with such maximum contaminant levels or treatment techniques. 

PROTECTED SOURCE means a source that has no outstandin  gsa, nitary defects, has a valid 

source permit or otherwise is acknowled  ged as predating the permitting program but has been 

recognized as a source servingthe water system has a valid Groundwater Under the Direct 

Influence of Surface Water determination and is determined to be groundwater, and for NTNC 

and Communi drinking water stem does not have an outstanding Source Protection Plan or 

Source Protection Plan Update This is included for the purpose of compliance with 40 C.F.R. 

141 subpart Y. 

PUBLIC WATER SOURCE means any surface water car groundwater intake used. ~7r permitted 

to be used, as a source of drinking water for a Public ~~~aie~~ system. 

PUBLIC WATER SOURCE PROTECTION AREA means a ~urtace and subsurface area from 

or through which contaminants are rease,nably likely to reach a Public water system source. 

PUBLIC WATER SYSTEM means any s~ strm(s) oi~ oum~~inatic~n ~~f sy stems owned or 

controlled by a person, that provides drinking water through pi~~es ~~r other constructed 

conveyances to the public and that has at least fift~~n (1~) service connections or serves an 

average of at least twenty five (? ti l individuals daily for at least sixty (60) days out of the year. 

Such term includes all collecti~~n, tre~Ytment, stor~~~~~ and distribution facilities under the control 

of the water supplier ~~nd used ~~rimarily in connecti~~n with such system, and any collection or 

pretreatment storage faci lities n ~~ t u n d rr such contra l ~ti hich are used primarily in connection 

with such system. Public ~~ ater s~~tcm shall also mean any part of a system which does not 

provide drinkin~~ ~~~ater, if use ~,f surh ~z ~~art could affect the quality or quantity of the drinking 

water stip~~l ied by the s}step». Pulilic e titer system shall also mean a system which bottles 

drinkin~~ «titer for public; distribution and sale (see also Bottled Water System). 

~a ) PUBLIC COMMUNITY WATER SYSTEM means a Public water system 

which serves at least fifteen (15) service connections used by year-round residents 

or regularly sei~~ ~s at least 25 year-round residents. 
(b) PUBLIC N(_)N-COMMUNITY WATER SYSTEM means a Public water 

system that i~ not a Public Community water system. 
(1) Yl?BLIC NON-TRANSIENT NON-COMMUNITY WATER SYSTEM 

~NTNCWS) means a Public water system that is not a Public 
Community water system and that regularly serves at least 25 of the same 

persons daily for more than six months per year. Examples: schools, 
factories, office buildings. 

(2) PUBLIC TRANSIENT NON-COMMUNITY WATER SYSTEM 
(TNCWS) means a Public Non-community water system that is not a 
Non-transient Non-community system. Examples: restaurants, motels, 
campgrounds. 
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PUBLIC WATER SYSTEM CLASS means the grouping of Public water systems based on type 

of treatment technology and type of Public water system. A Class may, where appropriate, also 

be grouped according to size of population served by the system. 

PUBLIC WATER TREATMENT PLANT means a facility providing for the treatment of water, 

or the protection of water by treatment, by any one, or any combination of the controlled 
processes of coagulation, flocculation, sedimentation, adsorption, filtration, disinfection, or other 

processes which produce potable water. 

REPEAT COMPLIANCE PERIOD means any subsequent compl i~inr~ period after the initial 

compliance period. 

REGIONAL ADMINISTRATOR means the Regional Administrator of the ~;nited States 
Environmental Protection Agency, Region 1, in Boston, Massachusetts. 

REGISTERED PROFESSIONAL ENGINEER means an ~ngin~cr registered with the Vermont 

Board of Professional Engineering. 

RESPONSIBLE CHARGE means the operator(s) in respon~ihle charge is defined as the 
persons) designated by the owner to be the certified operat~~r(~ ) ~~'hu makes decisions regarding 

the daily operational activities of a public ~~vat~r ;vs~em. ~~at~ r treatment~~facility and/or 

distribution system that will directly affect the quality ~ind,~or c~u~~ntity of drinking water. 

RUNNING ANNUAL AVERAGE means the a~ erase of all sample analytical results taken 

during the previous four calendar quarters. 

SANITARY DEFECT n~~atls a defeat that could provide a pathway of entry for microbial 
contamination into the e ater system or that s,-indicative of a failure or an imminent failure of an 

existing. barrier. 

SANT~I ~'1K1' SURVEY means an on~slte review of the water source, facilities, equipment, 

aeration and maintenance of a public water system for the purpose of evaluating the adequacy 

of such source facilities equipment operation and maintenance for~roducing and distributing 

safe drinking ~~ ater. 

SEASONAL SYSTEM means the only type of system in Vermont to be categorized as a 

seasonal water system are select T`NC systems. These systems must startup and shutdown 

throughout the year and be closed for an entire calendar quarter (January — March; April — June; 

July — September• or October — December). If the water system serves water in each calendar 

quarter of the year they are considered year-round even if they close for part or most of the 

monitoring period Seasonal systems ma  yor may not completely depressurize during their off-

season It is possible for a water system to have multiple seasonal periods in which they serve 

public population(s~ 
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SECONDARY DRINKING WATER STANDARD means a standard which is not a primary 
standard, which applies to Public water systems, and specifies the maximum contaminant levels 
which, in the judgment of the Secretary, are requisite to protect the public welfare. Such 
standards may apply to any contaminant in drinking water which may: 

(a) adversely affect the odor or appearance of such water and consequently may 
cause a substantial number of persons served by the Public water system 
providing such water to discontinue its use, or 

(b) otherwise adversely affect the public welfare. 

SECRETARY means the Secretary of the Agency of Natural Resourecs ~~r the Secretary's 
designee. 

SERVICE CONNECTION means each single family home, eael~ li~~in~ unit within a 
condominium , single rental unit, mobile home, store, or other commercia I. educational, or 
industrial establishment, or other living unit which ohtain~ wafer from a watcl- s} stem. 

SHALL means that the person or system designated must comj~ly ~~~ith the associated ~~ction verb 
or be subject to enforcement action (see SHOULD). 

SHOiJLD means that compliance with the associated action ~ crb is recommended, but not 
required and that no enforcement action ~,~ i l l follow (see SHAL I-, j. 

SOURCE PROTECTION AREA means a PUBLIC WA"f ER SUURCE PROTECTION AREA 
(see above). 

SPRING means a ground~~ at~r ~our~e entirely dep~.ndent on gravity to move water from the 
source to the distribution s~ stem. 

SURFACE WATER ~ I~ur purpo~cs cif cieterm nine isolation distance from a groundwater source 
under Subsecticm ;.~.8) mcan~ anv h~~dy of surf4~ce water including rivers, streams, creeks, 
brooks, re~~;rvoirs, nat~u-al or artificial ponds, lakes, swamps and marshes which have discernible 
edges and in which terre Trial ~ cgetation dues not grow. 

TURBIDlTl' UNIT (TLS me~ins the unit of measurement of particulate matter in a water sample 
based upon a ~ums~arison of the intensity of light scattered by the sample under defined 
conditions with intensity of light scattered by a standard reference suspension under the same 
conditions. 

UNCERTIFIED ON-SITE PERSONNEL means andperson who performs activities or tasks 
related to waters st~peration but does not hold a valid certification from the State of 
Vermont or holds a certification lower than what is required for the subject water system. This 
individual is performing activities under the direction and certification of the Designated 
Certified Operator. This person may not make process control/system inte~ty decisions about 
water quality and quantity that may affect public health. 
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VERMONT HEALTH ADVISORY LEVEL means the concentration of a substance in drinking 

water below which the water does not pose a public health risk, or public health hazard as 

defined in 18 V.S.A. Chapter 1, and for which there is no Maximum Contaminant Level 

identified in this rule. 

VIRUS means a virus of fecal origin which is infectious to humans by waterborne transmission. 

VOLUNTARY LEVEL 2 SITE ASSESSMENT means a site assessment that is not tri~~ered due 

to any of the reasons established in 40 CFR 141.859 however is required for the system to 

change from monthly monitorin~to quarterly monitoring as established in 40 CFR 141.854(~l. 

This site assessment will use the same form as the tri~~ered Level 2 Site Assessment and must 

be completed by the State or a party approved by the state having received special training 

necessaryperform the detailed reviews. 

ViJLNERABLE means a Public water system, or source_ which is at risk of contamination by a 

constituent or constituents because of known conditions in the water system, gcolo~ric sitting, or 

land uses in the source protection area. 

WATER SUPPLIER means any person who owns or operatrs a Public water system or who 

provides or sells bottled or bulk drinking water. 

WATER VENDING MACHINE shall mean ~~ water-c~nncct~d ~ ~ndin~~ machine designed to 

dispense drinking water, and to reduce or remove turbidii~ . c~fl-tastes and odors and to provide 

disinfection. Processes for dissolved solids reduction'or removal may also be used. 

WELL means any hole dril Ic~1, driven, bored, excavated, or created by similar method into the 

earth to locate, monitor. ~ztract, or r~c:harge grouiicl~~~ater where the water table or potentiometric 

surface is artificially ]c~~~ere~-through pumping. 

2.3 Abbreviations 

ANSI me~ln5 the American '~ati~na~l Standards Institute 

API means the ,~.merican Petroleum Institute 

ASME means the Americ~~n Society of Mechanical Engineers 

ASSE means the Ame~~ican Society of Sanitary Engineering 

ASTM means the American Society for Testing Materials 

AWWA means the American Water Works Association 

BOCA means the Building Officials and Code Administration 

CDC means the Center for Disease Control 
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CEUs means Continuing Education Units 

CFR means Code of Federal Regulations 

CT means "Concentration X Time" (see definition in 40 C.F.R. Subpart A) 

DPD means N,N-diethyl-p-phenylenediamine or ferrous titrimetric 

EPA means the Environmental Protection Agency, of the United States 

GAC means Granular Activated Carbon 

GMPRs means Good Manufacturing Practice Regulations 

HAV means Hepatitis A Virus 

NIOSH means National Institute for Occupational Sa I cty and Health 

NSF means the National Sanitary Foundation 

NTNC means Non-Transient Non-Com~»unity 

MPA means Microscopic Particulate Anal sip 

MCL means Maximum Contaminant Level 

MCLGmeansMaximt<<1~ Cc~nt~~minairtLevel Goal 

mg/1 means milligram per liter 

MRDL means I~~la.~im~un R~~idual ll i~inficrtron Level 

NTNCWS meansNon-lransi~ntNor~-Community Water System 

O&M means Operation and .~~1 a intenance 

OIT means Operat~~r-In-Traii~iug 

OSHA means the Occupational Safety and Health Administration 

PE means Professional Engineer 

ppm means parts per million 

PSI means pounds per square inch. 

PSOC means Potential Sources Of Contamination 
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PVC means Polyvinyl Chloride 

ROW means Right Of Way 

SMCL means Secondary Maximum Contaminant Level 

SPA means Source Protection Area. 

SPP means Source Protection Plan 

TDS means Total Dissolved Solids 

T'NC means Transient Non-Community 

TNCWS means TransientNon-Community Water Systcn~ 

TU means Turbidity Unit 

ug/1 means microgram per liter 

USC means United State Code 

USGS means the United States Geological Sui~~ c~ 

UV means Ultraviolet 

VOSHA means the Ven~~ont Ocrupational Safety anci Health Administration 

VDH means the Vermont Dcpartm~ nt of ITealtll 

VHA meads Vermont 1 lealth ~~d~~ isor~~ 

VOC mca»s Volatile Organic Chemieal~s 

V.S.A. means Vcr~n~nt Statute annotated 
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Subchapter 21-3 PERMITS - ADMINISTRATION 

Introduction 

T T--,~~~ ~*,,e...-,:^o ~+~+oa ~.e'~.•~, +This subchapter applies to the following water systems: 

(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems: 

(c) Public Transient Non-Community (TNC) water systems; anti 

(d) Domestic and Imported Bottled water systems. 

This subchapter applies to Source Permits, Construction Perri its_ Oper~tinQ Permits, and 

Approvals to Sell Bottled Water in Vermont. 

3.0 Prohibitions 

3.0.1 No person shall modify, construct. or operate a~Public ~ti ate ~~ system without first 

obtaining the appropriate permit from the S~cret~~~~~-. 

3.0.2 No person shall modify or construct a ne~~ Public ~ or Domestic Bottled 

water system source: change an existing ~vatec ~our~c info a Public ~~ or 

Domestic Bottled ~~ atcr system source, or operate a Public F ew` or Domestic 

Bottled water syst~m ~~,u~~ce without first obtaining a permit from the Secretary. 

3.0.3 No person shall use or c~,nnect an ~mpermitt~~1 water source, including an emergency 

source. to a Nublic Water S~ ~tcm, zxc~pt 
(a) fullowin~ public notice to the water system customers (according to Agency public 

notification r~qu relnent j; 
(b) providing noti~~ t~~ the Scrret~iy as soon as possible, but no later than within 12 hours 

oi~ i t s connection or use; and 
(c) in an eillergency situation for a limited duration, no more than 90 cumulative days 

without p~~ior written approval of extension by the Secretary. 

3.1 Permits 

3.1.1 The Secretary may issue, renew, deny, suspend, or revoke a Public water system or 

drinking water facility permit. 

r ~' a , 

3.1.2 For each application for a new source for a Public water system or , 
Domestic Bottled , D ~-'' T T...,..~:...+~ AT,.,. r,,..,...,,..:+.,~ `,~,ater system, the 
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Secretary shall provide notice and opportunity for hearing or written comment, or both, in 

accordance with 10 V.S.A., §1675. 

3.2 Suspension or revocation of permit 

3.2.1 Any permit issued under these regulations may be suspended or revoked if the Secretary 

finds that the Public water system or drinking water facility is maintained or operated in 

violation of this rule or of any applicable law, rule, order, ordinance1 or regulation 
or is in violation of the conditions stated in t11e permit, or that the 

water supplier has submitted false or misleading information to the Secretary. 

3.2.2 The Secretary shall comply with 10 V.S.A. §1675 and 3 V.S.r~. `R14 prior to revocation 

or suspension of a permit. 

3.2.3 When a permit has been denied, suspendedior rep c~kea, emergency orders to protect the 

users may be issued and remain in effect until. the operating permit is validated. 

3.3 Emergency Permits to Construct ~ 

3.3.1 The Secretary may issue an emergency permit to construct for modifications to a water 

system needed to address an exceedance of a maximum contami~pant level pursuant to a 

Secretary-approved emergency res~~c~ n~ e p 1 a n. 

3.3.2 Emergency permits to construct shall be l i m ited to authorizing measures identified in a 
Secretary-approved ~~7~~r«cncyresponseplan. 

3.3.3 Emergencypci~mits to c~,nstruct shall be is~~,ed for not more than 180 days and may be 

renewed. 

3.3.4 Emercenc~~ permits t~~ consn~uct Thal I follow the process for public notice and 
involvement establ ishcd under' 1 ~ V.S.A. § 7716 (Type 5). 

3.4 Appeals 

3.4.1 Final dccisi~ns made by the Secretary regarding permit issuance, renewal, denial, 
revocati~m. aril suspension, for Public water systems, may be appealed formally as 

provided by~ 10 V.S.A. §1680 (or 10 V.S.A. §1977 forNon-Public water systems). 

3.5 Transfer or Assignment of Permits 

3.5.1 Operating Permits (see Subchapter 21-5), Source Permits, and Public , 
1~T T + 1~T !' '1~ T....,..~+;,. 12.,++1...7 ~,~.a T .~ ..+ 1~T,,., !'~ ............:+.. 

~~ 

Water System Construction Permits are not transferable or assignable and shall 
automatically become invalid upon a change of ownership or upon suspension or 

revocation. Anew owner shall obtain a new permit prior to operation of the water 

system. 
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3.6 Requirements of Other Statutes and Permitting Authorities 

A permit issued under this rule allows the ~ermittee to take specific actions ~~e. 

However, it does not relieve the permittee of obligations ~e-e~-s~e they may have under other 

statutes, regulations, or permitting authorities including but not limited to Act 250, Agency of 

Natural Resources, Department of Public Safety, Department of Agriculture, Food and Markets, 

Department of Education, Public Service Board, Agency of Human Services, and Department of 

Public Service. 

3.7 Variances from Technical Standards 

3.7.1 General 

A request for approval of alternatives to the requirements of the Vermont SYar~~~ards for Water 

System Design, Construction and Protection (Appendix :~ ~ shall be filed in ~~ ruing. The 

application for a variance shall state the manner in ~~ h ic,h the proposed system ~~r design varies 

from the specified criteria of these standards, and a basis Iur fn~clin~ the prop~~sal ~izeets the 

criteria set forth in Subsection 3.7.2 below. Requests for apl~r~~val under this section shall be 

reviewed by the Secretary within 30 days of application. '' 

For Public Transient Non-Community C'c~ns~ruction Permits. variances may only be issued 

under the criterion in Subsection 3.7.2(e), helo~v. 

The Secretary shall maintain a file available t~~ the public of all decisions issued under this 

section. 

3.7.2 Variances Criteria 

The Secretary ma~~ permit an ~ltrrnati~~e fo the requirements of the standards in Appendix A 

upon finding that: 
(a) The proposal is dc~i~~ned to achi~~ e the purpose of the standards as set forth in Section 

l.~_ 

(b) 1 he proposed design is based on established engineering and/or hydrogeologic principles 

and c,an lie expected to perform at the same level of reliability and health protection as the 

design criteria and standards included in this rule; 

(c) The propu~ed project will comply with all drinking water quality standards and not create 

a public he~~ I th hazard or significant risk to public health; 

(d) The public and persons using the water system are protected from health hazards, health 

risks, pollution, and increased costs in the event that the proposed alternative does not 

meet the purpose of this rule; and 
(e) In the case of remediation of existing health hazards, the proposal shall be in compliance, 

as closely as possible with Appendix A of this rule, shall not be to accommodate new 

growth, and shall not violate drinking water quality standards. 

3.7.3 Performance Security 
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The Secretary may require bonding or other security of an appropriate amount to ensure 

performance or replacement of any alternative in the event that it fails to meet the purpose of this 

rule. Security or bonding shall be established for a specified time period in each case. 

3.7.4 Decision and Notice 

The Secretary shall make the decision to allow or deny an alternate proposal in writing and shall 

state the reasons of the decision * ~. A copy of each decision granted or approved under 

this section shall be posted for at least one month in the offices of the municipalities in which the 

project is located. Additionally, public notification to the users of the s~ stci~ shall be made in 

accordance with the provisions of Subchapter 21-10. 

3.8 Petition for Declaratory Ruling 

On petition of a person who may be affected by a stah,tc ur rule administered bti the Agency, the 

Secretary shall issue a declaratory ruling as to the applicability of any statutory pro~-isi~n or any 

rule as provided for in 3 V.S.A. §808. 

3.9 Compliance with Permits 

The Secretary may issue a permit to the applicant subject tc~ the conditions consistent with the 

purposes of this rule. No person shall prorc~d «~itll a ~~n~tructi~~n prc~j~~t except in accordance 

with the terms and conditions of the permit. 
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Subchapter 21-4 SOURCE and CONSTRUCTION PERMITS 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic Bottled water systems. 

4.0 General 

Source permits for Public Community and Domestic Bottled water systt rns shall be governed 
by Section 4.1 of this subchapter, and the requirements o f ~ :appendix A, Part 3 . Source permits 
for Public "T^-~ T'-^~~~~-~+ Non-Community water sy~teiiis shall be govern~~l b` .'1.ppendix A 
Part 11. 

Construction permits for, or improvements to, Public C~~►nmunity acid Domestic~3ottled water 
systems shall be governed by Section 4.? of this subchapter. as ~~ ell as the requirements of 
Appendix A, Parts 1 through 10, and 12. 

Construction permits for Public "~~-~ '~'~^ .,+ I~on_Cammunity, ~~ ~~' ~„'~';~'''-~~~~:~-~~ "r~-~ 
water systems shall be governed' b~~ Sections -~?.~. a.nd 4.2.8 of this subchapter and 

the requirements of Appendix :~1. Parts 11 and I ~'. I or Public "'^~ '''--^-~~:~~+Non-Community 
..a ~„~,~.,, T...,..~;...,+ N~„ ~,,.,,.,,,,..;+., ~,~,ater s~~stems, soiiiz provisions of Parts 1-10 apply 

and are clearly noted in ~hc tc~t of Part 11 of Appendix A. 

4.0.1 Prohibitions 

No pers~~n shall ~~~~n con~t~~uetion ol~_ ~lltcr, renovate, or convert for use as a Public water 
system, any system or any portion thereof, except as provided in Section 4.0.2 of this subchapter, 
without first receiving a Sow~ce Permit or Construction Permit from the Secretary. 

4.0.2 Exem pt i o n s from Sou rc e and Construction Permits 

No Construction Yennit fr,r Public water systems will be required for minor system 
improvements such as replacement of hydrants on existing distribution line(s), pipe extension 
projects of less than Sp0 feet, minor alterations or maintenance of an existing water system, and 
no source permit will be required for minor maintenance such as replacement of source pump or 
source structure repair, which would not in and of itself affect the quality or quantity of water 
service rendered, providing work is done according to the Vermont Standards for Water System 
Design, Construction and Protection (see Appendix A of this rule). It is recommended that the 
water supplier contact the Secretary for consultation on plans for minor improvements. 

4.03 Applicability of Vermont Standards 
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In addition to meeting the applicable requirements of this rule, all water system changes 

including construction, alteration, renovation, installation, extension and/or connection after the 

date this rule become effective shall conform to the Vermont Standards for Water System 

Design, Construction and Protection in Appendix A. 

4.1 Source Permits 

4.1.0.1 Application Requirements 

(a) Source Permits are required for new Public water s, sty ems r'r,.,,,,,..~;'", D..''';^ " T~== 
'r' ~~--* ~~~ ~'^-~-~••--~~-~, and Domestic Bottled water s~ stem sources and an 

increase in approved yield of existing Public 
u^-- r'^----~„~~; and Bottled water system sources. incl~~din~~ but not limited to 

hydrofracturing and deepening of sources and other methods det~rminod bathe 

SecretarYto impact c~uantit~or quality of the we1L 

(b) General procedural requirements for Pubaic Communit~-''and Domestic Bottled water 

system Source Permits are outlined in subsection =~. I . 1 below. Technical r~yuirements 

for surface water are outlined in Appendix A, Subpart. 3.' and for groundwater in 

Appendix A, Subpart 3.3. 

(c) General procedural requirements for Public ^~ -~ '''..,..,~:^.,+ Non_Community water 

system Source Permits are outlined in Appendix ,~a farts I l and 12. 

(d) Any permitted Public Community, Non-Community, or Domestic Bottled water 

source which has not been connected to'the water sy ~tciii for a period of time greater than 

two years, may at the di~cr~tion of the Secretary, be required to obtain a valid Source 

Permit prior to connection of the source. 

4.1.0.2 First-In-Time 

For the pu rE7ose of detcrm inin<~ lust-rn-time for rights to water source development or 

grotmd~~a~~ r degradation. and tc~ acco~ni~~odate compatible land uses, the following shall be 

recognized a~ initiating a project: 

(a) Submittal of a substantially complete application for approval of a drinking water source; 

(b) Submittal oi~ a substantially complete application for a building permit or sewage disposal 

permit for a nor-~tat~ regulated project; 

(c) Submittal of a ~uhstantially complete application for a State Permit to dispose, discharge, 

or use any substance which may affect water quality; 

(d) Existing land and groundwater uses; or 

(e) Other state and local planning actions as reviewed on a case by case basis. 

4.1.1 Water System Source Permit Process And General Requirements 
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The Secretary uses astep-by-step process culminating in the permitting of a Public Community, 

Non-Community, and Domestic Bottled water source. No Source Permit or Construction 

Permit will be issued until all of the Secretary's concerns are addressed. 

Applicants for a Source Permit shall apply for and receive, as appropriate: 

(a) Source Construction approval; 
(b) Source Testing approval; and 
(c) Source Evaluation Report approval. 

4.1.1.1 Step 1. Source Permit Application r,. 

Application Form 

The purpose of the Source Permit Application is to record reformation required to determine 

whether the site at the proposed location is suitable f~i ~~,urce"construction. 

Applications for a Source Permit shall be submitt~.a on f~~~~~ns prop ided by the Secretary that 

request information such as maps indicating source luc~~tions. neacbyland use activities, project 

plans, and property ownership. 

4.1.1.2 Step 2. Site Inspection 

At the discretion of the Secretary, a site inspccti~~n steal I be ~~~~iducted by the Drinking Water 

and Groundwater Protection Division, along `~ irh tll~ applicant and/or consultants. 

4.1.1.3 Step 3. Source .'1}?plicatioi~ I'ublicNotic~ acid Source Construction 

(a) For sites) appr~~~ cd b~ the Secretary, and prior to construction of source, the applicant 

shall pro~•icic the Sccretar~ with ceriitir~ition that all landowners adjoining the parcel 

contain n~~ the pro~~~~s~~l source ha~~e l~ccu notified of the proposed source. Certification 

shall be proviJ~d prior to recci~ ink source construction approval. 

r'~ r r 

r t a 

. r 

l..l' L. l ,I~ ,~ +L.o ,.1; mot; - L, f 1: «. +l.o ,.1; .,+; 
~ err „ o ~~ , 

(b) The Secretary'will review ~ their findings and write a review letter requesting 

more information, or one of site approval, conditional approval, or denial of approval for 

the proposed site. 

(c) Source Construction approval shall be valid for two years and may be renewed upon 

written request by the applicant at the discretion of the Secretary. 

(d) The applicant may then construct the proposed source per the Secretary's approved plans. 
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4.1.1.4 Step 4. Source Testing Application/Source Testing 

The purpose of the source testing application is to provide the applicant and Secretary with a 

review of the information needed to determine that the testing and data to be collected will 

address the concerns of the Secretary with respect to source yield, quality, site, 

interference/allocation, source protection area delineation, ground water under the direct 

influence of surface water, and the risk from potential sources of contamination. 

(a) Applications for Source Testing approval shall be submitted on ~~ form provided by the 

Secretary. The form will request information regarding the s~~w~r~,, such as pump test 

specifications, data collection, and other water uses in the area. 

(b) The Secretary will review a completed application and ..'rite a letter of approval, 

conditional approval, or denial. 

(c) Source Testing approval shall be valid for t«~~ years ~lnd may be renewed upon written 

request of the applicant at the discretion of the Secr~ta~~~ . ~ 

4.1.1.5 Step 5. Source Evaluation Report 

Source evaluation reports must be prepared un~le~~ the st~pervisi~, n ~f a l~~~drogeologist or 

engineer, knowledgeable in the field of well hydraulics and c~~nta~ninant hydrogeology. Each 

report must consider and comment on the following: 

(a) Site isolation aonc. ~~~~ nosh p and/or easements; 

(b) Water Qual~~~ P.c~ults f~,r the primary and secondary contaminants contained in Table 6-

1 and Table 6-3 (:~pp~ncli:~ ;~ Subpart 3.2.E includes information about additional 

monitoring that may be required); 
(c) Water Ouantity (See ;1E~penclis :~. subparts 3.2.3 and 3.33); 

(d) Source construction. a~ built t~~~~in~ering plans shall be included; 

(e) Interference with c~thcc eater supply withdrawals as appropriate; 

(fl Source Protection area and Projection Plan (See Subchapter 21-16); 

(g) Agricultural lands in source protection area; and 

(h) Additional studies ac required by the Secretary. 

(i) For pumped `Jrounci~v~~t~r sources the report shall include but not be limited to the 

following: 
(1) A summary of the test design, test method, problems encountered, analysis used, 

and detiailed hydrogeologic setting. Include a drawdown/discharge vs. discharge 

graph (Sw/Q vs Q) and evaluation of step test data using published methodologies 

acceptable to the Secretary. 
(2) Published analytical method or any preapproved proprietary method proposed by 

the consultant and approved by the Secretary for safe yield appropriate to the 

hydrogeologic setting based on data collected from the constant discharge and 

recovery tests. Rationale for choice of analytical method. 
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(3) All calculations used in the determination of source yields, source protection 
areas, and interference with other source withdrawals. 

(4) Plots of time drawdown data on log-log or semi-logarithmic paper for source 
yield tests. 

(5) Plot of discharge vs time on the same semi-log plots of time vs drawdown for 
proposed production and observation wells. Plot of distance vs drawdown (if 2 or 
more observation wells are available). 

(6) Plots of precipitation and temperature conditions occurring before, during, and 
after the testing, when appropriate. 

(7) All raw data including drawdown, discharge, and reco~ ~ iy. 
(8) A final source protection area delineated on a USGS topographic map or other 

base map as approved by the Secretary and incl~~d~ rationale, calculations and 
information specified in Appendix A, Subpart ~. ~.6.~. 

(9) Geologic cross sections and groundwater contour maps whin data are available. 
(10) Hydraulic information as requested on forms provided by tht S~cr~.tary. 
(11) Well Completion Report on Agency form. 
(12) Calculations and tables of aquifer coef f ici~nts. 
(13) Information as necessary to evaluate whether ~~rou~,ld~ater is under~~the direct 

influence of surface water. See Appendix ~1. Subpart 3.4. 
(j) A source protection plan, including a contingency plan_ I or emergency actions in cases of 

loss of source use. See Subchapter 2 ] -16. 

4.1.1.6 Step 6. Source Protection Area Public N~~tir~ and Hearin<< 

The Secretary shall give public notice of each ~~ropused Public water source protection area 
through the Environmental Notice Board (ENBI'~•~ „~~'~'~~~+~~~ : ~ "~ "~"~"^' 

~~„a ~ ,~.e ,.~o..~,~~ ,.~~;,.o ~ ~ ~, .,i:,~, ,,,„ ,. ~~,e oa . The Secretary 
shall also give notice to lanc~o~~~ners ~~ithin the source protection area and all appropriate 
officials of municipalities and Mate a~~cncie~. The Secretary shall provide an opportunity for 
written comment or a publ rc hta~-in~. o~~ Moth, on the proposed area before designating the area. 

4.1.1.7 issuance of Source Permit 

(a) Follo~~ in~r the public coiument period the Secretary will review a completed Source 
Evaluati~ ~n Rcport and write either a Source Permit containing any required permit 
conditions or a letter of denial. 

(b) If the Secretary Iinds there are agricultural lands in the Source Protection Area which are 
likely to affect`'the proposed source but not likely to constitute a public health hazard, the 
secretary shall require the applicant to certify in the permit that the proposed source will 
be abandoned, replaced or treated if it becomes contaminated by agricultural activities 
conducted on the agricultural lands. 

(c) A Source Permit shall be valid for a period of two years and may be renewed upon 
written request of the applicant at the discretion of the Secretary if the source is not 
connected to the public water system. 
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(d) Once the permitted source is connected to the water system it shall then become a 

permitted component of the water system's infrastructure, and shall be referenced in the 

water system's Permit to Operate. 

4.2 Construction Permits 

4.2.1 Application Requirements 

(a) An application for a construction permit shall be made on an application form provided 

by the Secretary, signed by the applicant, and shall be accompai~ icd. by, but not limited to, 

maps and detailed plans and specifications of the Public water ~vsteCn prepared by or 

under the direction of a Registered Professional Engineer. ~~thcr than exceptions as 

provided in Paragraph 4.0.2. 

(b) Applications for permits to construct Public Non-Transient Non-Community and 

Public Transient Non-Community water systems shall follow the r~c~uirements as 

described in Appendix A, Parts 11 and 12. 

~~) 

4.2.2 Long Range Plan and Engineer's Rcpurt 

In addition to meeting applicable requirements ~~f ibis rule. al I new Public Community and 

Non-Transient Non-Community water systems shall ~ub.mit a long range plan (including but 

not limited to managerial capacity and financial capacity criteria. See Appendix B) and an 

Engineer's Report (Sec ,a~~cndi~ r1, Subpart 1.2), This plan and report must be approved by the 

Secretary and a determiilatiun made that the system has demonstrated capacity in accordance 

with Subchapter 21-15 and ~,th~r ~~~~pliGable requirkmc~~ts prior to issuance of a construction 

permit. 

4.2.3 T)e~~iation from ~~ppro~ ~d ['lane << Specifications 

New water s`~stems and m~dil ications to water systems shall be constructed in accordance with 

the plans and specifications ap}?roved by the Secretary. Proposed deviations from the approved 

plans or specifications, operating units, the functioning of water treatment processes, or proposed 

change in the quality ~~f the water to be delivered must be submitted in writing, except for minor 

field changes, for rep ic~1 and approval. A construction permit shall be obtained or amended by 

the Secretary before such"changes are made. 

4.2.4 Suspension and Revocation of Construction Permits 

A construction permit may be suspended or revoked in accordance with Section 3.2 of this rule. 

4.2.5 Site Restrictions 
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To the extent practicable, no new or expanded water system, or parts thereof, shall be located at a 
site which: 
(a) is subject to adverse effects from potential sources of contamination; 
(b) is subject to adverse effects from natural disasters; or 
(c) is located within the floodplain of a 100 year flood (except for sources and water lines). 

4.2.6 Permit Conditions 

Construction permits issued under this rule may include, but shall not be limited to, conditions 
which: 
(a) limit the duration of the permit; 
(b) require construction in accordance with the approved ~l~in~: 
(c) require observation of construction under the general supc~~~ i~ion o['a Registered 

Professional Engineer; 
(d) require special studies or testing to evaluate risk of contamination; 
(e) state that the permit is not transferable; 
(f~ require operation and maintenance mama[, cer~i f i~a oper~jtor, and application for permit 

to operate before the system and/or its alterations and'~~r a~t~t`itions is placid in operation; 
and 

(g) require submission of record drawings prior to obtainin~~ an Operating Permit. 

4.2.7 Term of Construction Permits 

For Public Community, Public "T~-- m--~~~`~",+Non-Community, and Domestic Bottled water 
systems, a construction }~~rinit shall be valid for two years, and may be renewed at the discretion 

of the Secretary. 

4.2.8 Avoidance ofPuhlic Ilralih I-faaardorRisk 

A construciionpern~it iur a Public ~~ate~~ systeil~ shall not be issued or renewed if the Secretary 
determines that operation of the ~~ ste~T~ ~~ ill constitute a public health hazard or public health 
risk. 

4.2.9 Public Service Board 

In cases where the. Public ~crvice Board has authority over a water system, a condition of any 
construction permit issued ~~ ill require that the applicant receive a Certificate of Public Good 
(CPG) from the Board prior to commencing any construction. In the event that the CPG requires 
material modifications to the approved plans and specifications, the applicant must receive an 

amended construction permit from the Secretary before beginning construction. 

Water systems under the jurisdiction of the Public Service Board are specified in 30 V.S.A., 
§203(3), and are generally any system, not municipally owned, which sells water to one or more 

users. Applicants are encouraged to contact the clerk of the Public Service Board for additional 

information. 
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An applicant for a construction permit under this rule is responsible for timely application to the 
Public Service Board for its approval of the proposed water system and its rates. 
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Subchapter 21-5 OPERATING PERMITS 

Introduction 

This subchapter applies to: 
(a) Public Community water systems; 

(b) Public Non-Transient Non-Community water systems; 

(c) Public Transient Non-Community water systems and 

(d) Domestic Bottled water systems. 

5.1 Prohibitions 

No person shall conduct, control, manage, operate or maintain a Public ~~ ater system without 

first receiving from the Secretary an operating permit. 

5.2 Posting of Permit 

The water supplier shall post the current and valid operating ~~crmit iii a conspicuous place at the 

Public water system headquarters or Public water system lr~atment plant. 

5.3 Operating Permits 

5.3.1 Application for an operating permit shall b~ 5ubmrttec3~~to the Secretar}~, signed by the 

owner and shall contain such information. a~ may be requested by the Secretary to enable 

him or her to detrrr7~ ins ~t Nether the facility and its operation will comply with this rule. 

(a) Application fur an upsrating permit fior ~i Public water system shall be made at 

least ~l~ ~1~~ys bel'~~rc the actual operation of the Public water system is to begin. 

(b) Ire the e~~cnt of an intc»ded ct~a~~~e, or an actual change, in the ownership of a 

Public ~~ ater system. ~l ~~~ritten application for an operating permit shall be made 

by the pro~pcetive o~~ ncr at least 30 days before the proposed change or actual 

change, anal where al~plical~le, notification shall be made to the Public Service 

L3oard (see Sections 4?.~ and 3.6 above). 

(c) Applications for new Public water systems shall include appropriate 

dc)ciim~.ntation to verify compliance with the construction permit conditions for 

the eater ~~~s~um. 

5.3.2 An operating ~~ rmit shall be valid for the period of time specified in the permit and may 

be amended by the Secretary to include new standards or requirements. 

5.3.3 A Public water system operating permit shall only be issued or renewed upon a finding 

by the Secretary, included in the permit that operation of the system will comply with this 

Rule and will not constitute a public health hazard or significant public health risk. Such 

finding shall be based on a review of the application and other applicable information. 

The Secretary may exempt Public water systems, or portions of those systems, which 
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were in existence prior to September 24, 1992, and which do not pose a significant public 

health risk, from Appendix A requirements. 

5.3.4 The owner shall be the applicant for an operating permit. 

5.4 (Reserved) 

5.5 Conditions 

Public water system operating permits issued under this rule may inclucl~, but shall not be 

limited to, conditions which: 
(a) Require the construction, installation, operation and maint~ nancc of any purification, 

disinfection or other water processing or treatment faci 1 its i n ~~~ ~or~iance with this rule; 

(b) Require notification of the characteristics of the ~~ titer provided by the ~~ stem to the 

public by letter, notice or other means deemed ~~ppropriate by the Secrr:t~uy in accordance 

with Subchapter 21-10 of this rule; 
~~ 

(c) Limit the number of connections to the system vchcr~ the water system is not suitable to 

serve future connections; factors limiting the number ui~ c~,nnections to the system may 

include, but shall not be limited t~~: 
(1) Inadequate water quantity tt, meet tht demand ~~i~ she water system as 

determined by the Secretary, in ~~cc~,rdance ~~~ith ;~~~pe~ndix A of this rule; 

(2) A water system operating withi~ut ~~ permitted ~~ crier source; or 

(3) Repeated 1~~1Ci_ vic~l~~tions. 

(d) Limit maximum ~~nd dail~~ c~u~put of the system or source. 

The maximum daily ouiput and. average daily output of the system or source shall be 

determined h~ the S~crci~~r~~ during the source permitting process in accordance with Part 

3 of 1'1p~~endi~ .~. I~ aetc~r~ limiting the maximum and daily output of the system or source 

may include, but shall nut h~ ~imitedto: 
(1 j type of so~ircc: 
~~) safe yield; 
(3) potential or actual sources of contamination; 

(4) construction 1ii1~iCations; or 
(5) interference problems. 

(e) Require the deg elupment and submission to the Secretary of a long range plan for 

expansion, capital improvement and future service area including items contained in 

Appendix B. 

(~ Contain any additional conditions, requirements, schedules, restrictions, monitoring or 

testing programs which are deemed necessary to assure compliance with this rule, or to 

prevent risk to public health. 
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(g) Require the submission of reports on the attainment of milestones established within the 

permit to the Secretary within fifteen (15) days after the required completion date of the 

milestone, signifying it has been attained. If the milestone has not been attained, the 

submission shall document the reasons for non-attainment and shall request in writing 

that the Secretary amend the permit. The Secretary shall review the permit and reasons 

given for non-attainment and may amend the permit or proceed with enforcement action 

against the Public water system. 

(h) Require the development, submission to the Secretary, and implementation of a water 

conservation plan as outlined in Appendix B. ,~ 

(i) Require the development, submission to the Secretary. alld i«~pl~mentation of a Source 

Protection Plan as outlined in Subchapter 21-16. 

(j) Require the payment of permit fees. 
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Subchapter 21-6 DRINKING WATER QUALITY 
REQUIREMENTS 

Introduction 

This subchapter applies to: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems' 

(c) Public Transient Non-Community (TNC) water systems; and 

(d) Domestic and Imported Bottled water systems. 

6.1 General Requirements 

6.1.1 Public water systems (except as provided by Sub~~ction 6.1.4) shall co~~lply with the 

maximum contaminant levels (MCLs), maximum residual disinfectant lei els (]V(RDLs), 

monitoring requirements, routine sampli~t; and rz~~cat sampling requireui~nts. treatment 

techniques, reporting requirements and public i~uti t ication requirements fo,~~ 

microbiological, inorganic chemical, organic cheii~ical. radiological, and disinfection 

byproduct contaminants established in this subchapt~ r, Subchapter 21-11, and in 40 CFR, 

Parts 141 and 143. The monitorin~~ requirements in this subchapter and Subchapter 21-11 

are minimums. Additional monitoring ~z~a~ be requirc~l l~~ the Secretary to insure 

protection of public health and welfare. ~1'~~ter suppliers are encouraged to comply with 

Maximum Contaminant Level Goals ~~~here they have been established (see Section 

6.14). The Secretnr~ ~nay,~rant exemptions to the required monitoring for Public water 

systems which purchase their source Ovate ~ from other permitted systems. 

6.1.2 Samples requir~~i in this subchapter shall b~ collected, transported, and analyzed 

according tc~ methods appr~~~ed b~ tl7e Vermont Commissioner of Healths EPA's 

approved test m~thod~ in ~40 CI~ R ['art ]'41, and the methods identified in Section 6.17. 

The analyses shall be ~iunc <~nl~ h~ the Vermont Department of Health laboratory or by 

other laboratoriescertil ied b~~ thc~V~rmont Department of Health, except that 

(aj turbidity, chlori~~e, daily 17uoride monitoring, corrosion control chemicals, color, 

~:pecific conductance, Temperature, residual disinfectant concentration, and pH as 

~~~q~~ired by this subchapter, may be tested by certified water system operators; 

(b) I►nj~orted Bottled water systems located in the United States may submit results 

from laburatc~ries inside that United States that are certified by the primacy agent 

for the EPA Public Water System Supervision Program in that state or accredited 

by a state or an authority recognized by the National Environmental Laboratory 

Accreditation Program; or located outside the United States may submit results 

from laboratories outside the United States that are certified by the appropriate 

national, regional or provincial governing agent; and 
(c) Analysis of samples taken in compliance with Section 6.18 shall only be 

conducted by laboratories that have been certified by the Vermont Department of 

Health to analyze samples for PFHxS, PFHpA, PFNA, PFOS, and PFOA pursuant 

to EPA Method 537.1, or an alternative method authorized by the Secretary 
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pursuant to Section 6.17.2, and to report results at the minimum reporting level of 

0.000002 mg/L. 

6.13 Approved analytical requirements for contaminants are established in 40 CFR, Part 1413

except the approved analytical requirements for PFHxS, PFHpA, PFNA, PFOS, and 

PFOA, which is established in Section 6.17. The Vermont Commissioner of Health, with 

the concurrence of the US Environmental Protection Agency, may approve any alternate 

analytical technique which is substantially equivalent in both precision and accuracy to 

any method specified in 40 CFR, Part 141 or Section 6.17. 

6.1.4 Public water systems, except Imported Bottled water systems, shall comply with the 

sampling requirements established in this section and in 40 CFR, Part 141 unless a 

waiver has been granted in writing by the Secretary. Waiver c.f sampling requirements 

may be for specified contaminants and may be bayed ~~u a Source }'rotection Plan which 

includes a vulnerability assessment, a susceptibility assessment, and the analytical results 

of previous sampling and waivers will be consistent with the waiver criteria srecified in 

40 CFR Parts 141 and 142. 

6.1.5 Public water systems, except Imported Bottled ~~ at~~ s~ stems, are required to sample 

and report on source water quality ac part of the Source Permit process in Appendix A 

Part 3. 

6.1.6 Community and Non-Transient Non-Co►un~unii3~ and Domestic Bottled water 
systems shall monitor fir the contaminants a~ noted in ̀ Tables 6-1 and 6-2 of this section. 
Transient Non-Cuminunity water systems shall monitor for the contaminants listed in 

Tables A11-5 and ;~ I I -6 in Appendix A, Part 11. 

6.1.7 Notwithstandin~~ the r~ fcrence to "all Public water systems" or "public water systems" in 
Sections 6.2, 6. ~ _ ~~ n d 6. ~ th rc~ a ~~h 6. ] 1, S actions 6.2, 6.3, and 6.5 through 6.11 do not 
ap}~1~~ to--liuported Bottled e ater s~~st~r»5. Subchapter 21-11 establishes the monitoring 
requirements for Imparted F3ottled water systems. 

6.1.8 ~~'hen applying Sections to 6.6, 6.8, 6.9, and 6.10 to Domestic Bottled water systems, the 
saili~lin~~ location of ̀ `entry point to the distribution system" shall mean the following 
locations: locations representative of each source prior to treatment and from each 

finished bottled water product type and package size. 

6.1.8 When applying Sections to 6.2, 6.3, and 6.5 through 6.12 to Domestic Bottled water 
systems, sampling shall be at the frequency and number of samples identified in Table 6-

2. 
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6.2 Filtration and Disinfection of Surface Waters and Groundwater Under the Direct 

Influence of Surface Waters 

6.2.1 All Public water systems using surface water sources and groundwater sources under the 

direct influence of surface water (see definition in 40 CFR, § 141.2) must comply with the 

provisions of 40 CFR, Part 141, Subpart H, Filtration and Disinfection. 

Waivers of the requirements of this section may be granted by the Secretary, in 

accordance with the provisions of Subsection 6.2.2. 

6.2.2 The requirements of Subsection 6.2.1, to filter surface water ~uurces and groundwater 

sources under the direct influence of surface water, mas be ~~ air ccl by the Secretary, after 

a review conducted in accordance with the provisions a I~ ~ti C FR. ~ 1.41.71, Criteria for 

Avoiding Filtration, and 10 V.S.A. Chapter 56, as amended. 

6.2.2.1 The Secretary shall review each application I~or a construction grant under 1 ~ V.S.A., 

§1624 to determine whether the project qualifiies f~~r an avoidance of filtration waiver and 

shall notify the applicant of the results of that rc~ ie~~-. Thy applicant shall l~~ afforded the 

opportunity to submit information in support of a po~iti ~ ~ finding. Criteria for evaluation 

under this subsection shall not prc~l~ ibit human activity ~~ i shin the watershed of the source, 

provided that such human activit} cl~~cs n~~t constitute a public health hazard or a 

significant public health risk. 

6.2.2.2 The Secretary shall grant an avoidance c>f I i ItT ation ~~ air ~r to a Public water system when 

an applicant demonstrates that the water system has sl i~roven record of delivering 

adequate quantities of clean and safe drinking water, and that adequate protection of the 

surface water suurcc i~ ~~r ma~~ be assured. An applicant under this section should contact 

the Drinking Water an~i Groundwater Protection Division for guidance on the 

demonstrati~,n~ r~~~uir~d in this section. 

6.2.2.3 P ii l~ lie water sv s t e m s m u ~t c oi» p I y with 40 CFR, § 141.71(a) for bacteria coliform 

concentrations; ~0 CI~ R. ~ 1~ 1 .71 ~a)~2) for turbidity; and with the provisions of 40 CFR, 

l~1.71(b) for site-specific c~+editions, in order to avoid the filtration requirements of 

Subsection 6.2.1. 

6.2.2.4 If the Secatare den ics an application for avoidance from the requirement to filter surface 

water, the owner ~)f the water system may appeal the decision to the Water Resources 

Board within ~~ 0 days of such decision. 

6.2.3 All Public water systems using a groundwater source and any new proposed groundwater 

sources must obtain a determination by the Secretary as to whether the groundwater 

source is under the direct influence of surface water. 

The Secretary, when making the determination under this subsection, will use the criteria 

established under the provisions of 40 CFR, § 142.16 (b)(2)(i)(B) as set out in Appendix 

A, Subpart 3.4. 

Page 38 



Vermont Water Supply Rule 

All water systems using groundwater sources shall provide the Secretary information 

necessary to determine whether a source is under the direct influence of surface water. 

6.3 Enhanced Filtration and Disinfection 

Public water systems that use surface water or groundwater under the direct influence of surface 

water and serve 10,000 people or more shall comply with the provisions of 40 CFR, Part 141, 

Subpart P - Enhanced Filtration and Disinfection. See Subsection 7.9 for Composite Correction 

Program requirements. 

All Public water systems that use surface water or ground water th~lt is under the direct influence 

of surface water shall comply with the provisions of 40 CFR. Sul~l~art T Sce,tions 141.500-571 

and Subpart W Sections 141.700-723. The purpose of the L.on~ Term 2 Enhanced Surface Water 

Treatment (LT2) rule is to reduce disease incidence ass~~c i~Ltea with Cryptosporidium and other 

pathogenic microorganisms in drinking water. 

6.4 Disinfectant and Disinfection Byproduct Mon ito,•in~ Requirements and Treatment 

Requirements for Control of Disinfection Bypruduct Precursors. 

Public Community and Non-Transient Non-Community ~~ ~~tc r systems which add a chemical 

disinfectant to the water in any part of the drink ir~g ~~~ater tcc~~tment proe~ss shall comply with the 

provisions of 40 CFR, Part 141, Subpart L Section I ~ 1 . l ~0- I ~ ~_ 1?r.~infectant Residuals, 

Disinfection Byproducts, and Disinfection Bypf~o~(uct'Pr~cr~~~.~o~~.s and Swart G —National 

Primary Drinking Water Re~ulati~~,~s• Maximum C:ontaminantLevels and Mc~imum Residual 

Disinfectant Levels. 

The Stage 2 Disinfecti~~n By~ru~luct (]ABP) rule applies to Public Community and Non-

Transient Non-Com miinity ~~~at~ ~~ ~~-stems ghat acfid and/or deliver water that is treated with a 

primary or rrsidual disinfectant other ~h.in ultraviolet light. These systems shall comply with the 

provisions of 40 CFR Pert I ~ 1 . Subpart l; Section 141.600-605 and Subpart V Section 141.620-

629. The Stage 2 DBP rule builds upon earlier rules that addressed disinfection byproducts to 

improve drinking water quality and ~ro~ i~fe additional public health protection from disinfection 

byproducts: 

6.5 Lead anal Copper 

All Public water systems, except Domestic Bottled water systems, shall comply with the 

provisions of 40 CFR~ Part 141, Subpart I, Control of Lead and Copper, including § 141.80-91. 

6.6 Bacteriological Monitoring Requirements 

6.6.1 All Public water systems shall com~ly with the provisions of 40 CFR Part 141 Subpart 

Y Revised Total Coliform Rule including & 141.851-861 except as identified in Sections 

6.6.2.1 and 6.6.2.2 below. 
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a~ All public water systems shall maintain documentation of personnel nerformin~ samplin 

monitoring and site assessments including as a minimum the name and qualifications 

of the personnel. 
All plans procedures proposed schedules and requests shall be submitted in writing to the 

Secretary For a request the system shall state the request and basis for the request and 

include any su~ortin~ documentation. ~*'~~ ~.. ~`~r ~~~~+~"'. ''''~~ "'""~ " "„'';""~ t _ -~ 
~ i  ~ ouv~~~ 

4n 41.e Qcn«of..«.,fin n n~ 

6.6.2 All Public water systems shall conduct coliform sampling in accordance with 40 CFR, 

§141 853 General monitorin~quirements for all public water systems. 

6.6.2.1 Routine monitoring required for all Public systems. All Public ~~ si~ems shall collect the 

number of routine samples based on their respective populations ~~s identified in 
Appendix C Reduced monitoring shall not be }?erinissible at any public ~jrinkin~ water 

system = Baseline Monitoring ~f quencv sha] I b~ established as follows: 
Communit~ystems shall collect routine samples'on ~~ monfhl~ frequency; 

b~ Seasonal Systems shall collect routine samples on a monthly G~e~luencv the moi~3~hs in which 

theYare in operation; 

All non-community systems usinn~ onl~~oundn~at~~~. opera~i~~nal year-round, and serving 

1 000 or fewer users shall collect routine samples ~~n a quarterl~equenev unless and 

until trig~erin~~ncreases mc~nitorin~ as identified in ~0 CFR §141.854(fl(1~(fl(4)• 

collect reheat samples ~~ ithin 24 hours of notification of a total co] 
sample. The system steal L ~,n the same day, collect no fewer than 

c~~li lurm-~~usiti~~ jai 

Should 1 routine sample result show the presence of E coli the water system shall collect 

repeat sarnptcc within 24 hours. of beingnotified of the result. If the system is unable to collect 

repeat sam~~le~ «~ithin 24 hours''of being informed of the result it shall implement a boil water 

notice until the ti~ item receives results of the meat samples and documents that all repeat 

sample results are torn coliform absent. Repeat samples shall be collected pursuant to the same 

procedures and notification requirements under 40 CFR 141.858f the system violates the E. coli 

MCL under 40 CFR 141 860(a) the system must date the boil water notice to inform users of 

violation of the E col ̀ MCL complete a Leve12 site assessment address all sanitary defects 

identified and collect the necessary number of samples required to lift the boil water notice 

based on the total water system population as identified in Appendix C. 

b~ Should a routine sample show only the presence of total coliform (E. coli absent), the twenty-
four hour time limit to collect repeat samples may be extended to seven days from the date of 

notification of the total coliform~ositive sample (E coli absent) when one or more of the 

following conditions beyond the control of the public water system prevent it from complvin~: 
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Collection of samples within twenty-four hours would result in the holding time being 
exceeded before analysis is started due to limited delivery or courier service or a 
laboratory not being open. 

ii Sample bottles could not be obtained due to certified laboratories being closed on a 
weekend or holiday. 

iii Extreme weather conditions create unsafe travel or on-sits conditions for the person 
collecting the samples. 

~c  Upon a request from a public water system, the Secretary m a~ extend the twenty-four-hour 
limit on a case-by-case basis when the public water system has a logistical problem collecting 
the reheat samules within twenty-four hours other than those st~ecified in this paragraph or why 

cre~~t~ an unavoidable de 
seven days. When an extension is granted by the Secrztarv. the Secretary shall sp~~~cify and 
document how much time the public water system has to uollc~i ~ epeat samples. 

d~, Results of all routine and repeat samples taken under 6.6.2.E not invalidated by the State must 
be used to determine whether a coliform treatn~ ent tr~hnique trit~~~ec ~p~cified in 40 ~CFR 
141.859 a) has been exceeded. 

6.6.2.3 Upon trig~erina month l~ m unitorin~ under 6.6.~.l.e above to return to quarterly 
monitoring, the ~~~~ound~~~ater. non-communi~~~ system,servin~under 1,000 in population, 
on aVear-round hasi~ shall: 

com~leie. a sanitary sur~~c~ ~~r ~ olunt~~r~ Lzve12 Site Assessment by the State or a party 
ap~~roved by theStale_ 

b~ be free of sanitary defeats: 
have a~~rotected source; and 
have a cle~~i1 compliance hist~7ry for the previous 12 consecutive months. 

6.6.3 Seasonal water ~v~~cros sha11:T~ ~ D„►.';~ •~°^+or ~ ,~+om ; ~+ ; ~a +~,o~ 
,-t,o u..i.~: .,,-, ~,-e ~t~„ii «.,a, ,.+ ,.,,t:~ ,mot; 

(a) conduct coliform sampling in the months in which the systems serves water to a public 
population. 

(b) complete the seasonal startup form and certification regardless of whether the s ts em 
remains pressurized in the off season. 
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(c) submit completed start up certification form within 10 days of the end of the month in which 

the system opens to the public. 
~d) collect a routine monthly coliform sample within the first month in which they open. 

6.6.4 All public water systems shall have a coliform sample sitingplan that identifies sampling 

locations and schedules representative of the water in the distribution system. These plans shall 

be on a form provided by the Secretary and shall be subject to review and approval by the 

Secretary Sample sitingplans shall be reviewed during each sanitary survey, following water 

system u~,~rades that the Secretary identifies as impacting the sampline locations or adequate 
<:~.~1-ar eve*am rar~raeantatinn fnlln~a~inQ ehanaec in water rntality car sv~~tem"hvclTaullCS. OT 

otherwise at the discretion of the Secretary Sample siting plans and'<<~1c~uacy of existing 

sampling locations shall be reviewed as part of the Level 1 and Lc~ ~ l ' Site Assessments. 

6.6.4.1 Special Monitoring Evaluation• Sanitar~Surveys are performed pit C'ommunity systems 

within ever~3 years and every 5 years atNTNC and TNC systems. During ~aniia.ry surveys, 

regardless of system size staff shall review the sample sitin~~lan and sampling ~ocntions to 

ensure the~lan accurately reflects the distributions stele. Staff shall ask to visit ur ~ iew at least 

to the minimum rewired frequency. 

6.6.5 Site assessments and Sanitary Defects: 
6.6.5.1 • Level 1 Site Assessments require a c~~m~~l~.ted sate-_rcnerated form and a validly-
~P,-tified drinking water system' oberator of the amp class as or greater class than the water 

system shall conduct the a~se~sment. 

6.6.5.2 • Leve12 site as~e~sm~nt~ require the compleii~n of a state-generated form and the State 

or a State-a~pro~~ed~art~~ shall c~~m~~lete. the assessment. 

6.6.53 • ~~initary def~ct~ <lr~ anytllin~ that can allow contamination into the water system or that 

identi f~ an imminent failure of an existing barrier. 

completed by an~~ crtztiea operator of the same class oz the system ur ~:rCa~cr. ~uG ~un~~~ ~~avo 

contact phone numbers for Division staff to assist in the process if the system has questions 

while performing the assessment Systems must seek an extension in writing,-using the Level 1 

form if additional time'is required for the assessment. Staff will follow-up with the necessary 

system personnel after manually reviewing the form if there is need for discussion. 

b)Level 2• Leve12 site assessments are conducted by trained individuals or Division staff. The 

forms have contact phone numbers for Division staff to assist in the process if the system has 

questions while performing the assessment Systems must seek an extension in writing using the 

water s~tem~ortion of the Leve12 form if additional time is required for the assessment. 

Staff will follow-up with the necessar~ystem personnel after manually reviewing the form if 

there is need for discussion. 
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6.6.4 All Public water systems that use groundwater, except public water systems that combine 

all of their ground water with surface or with ground water under the direct influence of 

surface water prior to treatment under Subpart H, must comply with the provisions of the 

Ground Water Rule 40 CFR Subpart S, Sections 141.400-141.405. For the purposes of 

this subpart, "ground water system" is defined as any public water system meeting this 

applicability statement, including consecutive systems receiving finished ground water. 

The fecal indicator for all public water systems in Vermont shall be E.coli. 

6.7 Turbidity Monitoring Requirements 

6.7.1 All Public water systems shall meet the turbidity monitoring requircrnents of 40 CFR, 

Sections 141.22 and 141.74. 

6.7.2 A monthly turbidity monitoring report shall"`be sul~niitte~~ to the Secretary ~~~ithin ten days 

after the end of the month (See Subchapter 21-9). 

6.8 Inorganic Chemical Monitoring Requirements 

6.8.1 All Public water systems shall conduct inor~~anic ch~miral r~~onitoring in accordance 

with 40 CFR §141.23, Inorganic Chemical .S'«nzl~lirr~ ~rn~l, l~rulytical Requirements. 

Compliance with the MCL for arsenic'sh~~l I he deter,l~ined"by the methods described in 

40 CFR 141.23. 

6.9 Organic Monitoring IZcyuirements 

All Public water s~~~tem~ shall conduct or~~anie chemical monitoring in accordance with 40 CFR 

§141.24, ONga~aic C'h~j~ir~~~rl, ,S'a~~~~~li~~~ urn/. i~zalytical Requirements. 

6.10 Radionuclide Monito~-i~ig Requirements 

All Public water systems shall conduct radionuclide monitoring in accordance with 40 CFR, 

§ 141.26, Monitvri~a,~ Freg7.cenc.l for Radioactivity in Community water systems. 

6.11 Recycle Pr~~~'isio~~s 

All Public water systems using surface water sources and groundwater sources under the direct 

influence of surface water (see definition in 40 CFR, § 141.2) must comply with the provisions of 

40 CFR, Part 141, Subpart H, Recycle Provisions. 

6.12 Maximum Contaminant Levels 

The Maximum Contaminant Levels and Maximum Residual Disinfectant Levels of 40 CFR Part 

141 are adopted herein. The Secretary, with the concurrence of the Vermont Commissioner of 
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Health, has established a more stringent MCL for uranium (listed in Table 6-1) than published in 

40 CFR, Part 141. The Secretary has also adopted the Vermont Department of Health's Health 

Advisory for Nickel as an MCL and the Vermont Department of Health's Health Advisory for 

five per- and polyfluoroalkyl substances (PFI~S, PFHpA, PFNA, PFOS, and PFOA) as a 

cumulative (sum of a115 analyte results) MCL. 

Table 6-1 summarizes the contaminants and the maximum contaminant level (MCL) and 

maximum residual disinfectant level (MRDL) standards which apply to Public water systems. If 

any discrepancy exists between the values in Table 6-1, with the exception of nickel, uranium, 

PFHxS, PFHpA, PFNA, PFOS, and PFOA, and the referenced sections in ~~ CFR, Part 141 for 

MCLs and MCLGs, the MCLs in 40 CFR, Part 141 shall apply. 

Table 6-1 also summarizes the maximum contaminant level ~.tc, a l ~ ~~~1 C LG j and the maximum 

residual disinfection level goals (MRDLG) which apply to Public water ~~~st~ms. If any 

discrepancy exists between the values in Table 6-1, v~~ith the exception of nickel and uranium, 

and the referenced sections in 40 CFR, Part 141, the I~iCLGs and MRDLGs in -~0 C: rR. Part 141 

shall apply. 

The provisions of 40 CFR, § 142.63, prohibiting variances a n d c ~ Umptions from the MCL for 

total coliform, is adopted herein. 
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Tahle 6-1 - CnNTAMINANT STANDARDS 

CONT~~ti'iWANT ST:~NllARD ti ICL '~~ICLG or Initial 
or N1RI~[: .is noted Z~IRI~LG (as ~ourcc 
(m~ril unless noted] `I~estin~~ 
utl~zr~~~isc notcd)~'~ Re urcd 

1. Microbiological MCL MCLG 

A. Total coliform bacteria T~~+ ~ -' ^'"'~"^~ ^" Zero (including Yes 
*~~ fecal coliforms 

~r~~~ ~^~~~^+~ and Escherichia 
coli) 

-~̂-~~~ 
~~~~o 

n 
c not ~t,.,ii t~o 

~A~t~~;—~,a 
~. ~„ ~~o 

. 

..,o..~~..,~ nn 

~a~eF 
~e 

T 

~1 ,,i 

None 
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COv"fA 1~111~':~NT 

B. Fecal Coliform or 
Escherichia coli (E. coli) 
repeat samples 

ST;1?~DARD MCL 
~~~~ ~iRr~~_ ~~~ l~~,te~~ 
(Ill`Ti~ Ull~~tiS 

~e~~e~ 

~ ~ 

E~^~ 
~+ ~ rio 

,.~ ~t, e r ~rrr ~ ,. +,.,-., i 

~ 1.~x~ rix~rvr 

BNB+tz zcaiivn 

rev ~i~i ~~ ,-~,;~;~ 

„~o ~L~ 

k-When the 
system has an E. coli-
positive repeat 
sample following a 
total-coliform routine 
sample; a total 
coliform-positive 
repeat sample 
following an E. coli-
positive routine 
sample; the s  ystem 
fails to take all 
required repeat 
samples following an 
E. coli-positive 
routine sample; or the 
system fails to test for 
E. coli when any 
repeat sample tests 

MCLG or 
?~IRL~LG (as 
~,~~t~a~ 

~ter~a 
Zero 

Initial 
Sourcc 
l c~tii~` 

Yes 
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COl~'~1~,~1'~TINAN"1~ 5~1~~1\LARD MCI. ~ICI.G ur Initial 
or l~~iRT)I, as not~~i ~'IIZDLCi (a5 Source. 
(m~~%"I tlnlr~s noted) l~rstin~~ 
otherwisenot~cl)* Re uued 

Giardia lamblia ---- zero Only if 
MPA 
testing 
re uired 

Viruses --- zero No 

Legionella --- zero No 

Cryptosporidium --- zero Only if 
MPA 
testing 
re uired 

2. Turbidity Yes 

A. Unfiltered systems See 40 CFR, §141.13 --- ---
required to install 
filtration 

B. Unfiltered systems that See 40 CFR, § 141.71 --- ---
have been granted 
approval for avoiding 
filtration 

C. Conventional, Direct, See 40 CFR, § 141.73 --- ---
Slow Sand, 
Diatomaceous earth 
filtration and other 
filtration technolo ies 

3. Primary Inorganic MCL MCLG 
Chemicals 

Arsenic 0.010 mg/1 zero Yes 

Asbestos 7 million fibers/liter 7 million No 
(longer than 10 um) fibers/liter 

(longer than 10 
urri 

Barium 2 mg/1 2 mg/1 Yes 

Cadmium 0.005 mg/1 0.005 mg/1 Yes 

Chromium 0.1 mg/1 0.1 mg/1 Yes 

Copper 1.3 mg/1(Action 1.3 mg/1 Yes 
Level 

Fluoride 4.0 mg/1 4.0 mg/1 Yes 

Lead 0.015 mg/1 (Action zero Yes 
Level) 
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CONTA11~llN,~NT 5~1~,~1NL~i~R~~ N1CL N1CLG or Initial 
~r 1~1RDL as noted I~IRL~LG (as Source 
(m`~il unless noted] Testin~~ 
otherwise noted '~ Ke ~ aired 

Mercury 0.002 mg/1 0.002 mg/1 Yes 

Nitrate 10.0 (as Nitrogen) l 0mg/1 (as Yes 
Nitro en 

Nitrite 1.0 (as Nitrogen) 1 mg/1 (as Yes 
Nitro en 

Total nitrate & nitrite 10.0 (as Nitrogen) 10 mg/1 (as Yes 
Nietrogen) 
0.05 mg/1 Selenium 0.05 mg/1 Yes 

Antimony 0.006 mg/1 0.006 mg/1 Yes 

Beryllium 0.004 mg/1 0.004 mg/1 Yes 

Cyanide (as free cyanide) 0.2 mg/1 0.2 mg/1 Yes 

Nickel 0.1 mg/1 0.1 mg/1 Yes 

Thallium 0.002 mg/1 0.0005 mg/1 Yes 

4. Disinfection By- MCL MCLG 
roducts 

Bromodichloromethane 0.080 m~/1 as the zero No 
Dibromochloromethane £sum of all 0.06 m~/1 
Tribromethane concentrations (Total Zero 

(Bromoform) Trihalomethanes): 
Trichloromethane 0.080 mg/1 0.07 m 1 

Chloroform 
Monochloroacetic aeid 0.060 mg/1 as the 0.07 m~/1 No 
Dichloroacetic acid ,sum of all zero 
Trichloroacetic acid concentrations 0.02 m~/1 
Monobromoacetic acid (Haloacetic acids No MCLG 
Dibromoacetic acid (five) HAAS)~9 No MCLG 

Bromate (systems treating 0.010 mg/1 zero No 
with ozone 

Chlorite (systems treating 1.0 mg/1 0.8 mg/1 No 
with chlorine dioxide) 

5. Disinfectant residuals MRDL MRDLG 

Chlorine 4.0 mg/1 (as Clz) 4 mg/1 (as Cl2) No 

Chloramines 4.0 mg/1 (as Clz) 4 mg/1 (as Clz) No 
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C0NTAMIN.~NT S~l :-~NDARD 11~1C1_ 
or' ~~RDL as notcci 
(mg/l tu~lcss 
otherwsenoted '~ 

[~~1CLG car 
ti~IRDLG (as 
noted) 

Initial 
S~~urrc. 
l~csting 
Re uu-ed 

Chlorine Dioxide 0.8 mg/l (as Cla) 0.8 mg/1 (as 
Clz) 

No 

6. Volatile Organic 
Chemicals 

MCL MCLG 

Vinyl Chloride 0.002 mg/1 zero Yes 

Benzene 0.005 mg/1 zero Yes 

Carbon Tetrachloride 0.005 mg/1 zero Yes 

1,2-Dichloroethane 0.005 mg/1 zero Yes 

Trichloroethylene 0.005 mg/1 zero Yes 

para-Dichlorobenzene 0.075 mg/1 0.075 mg/1 Yes 

1,1-Dichlorethylene 0.007 mg/1 0.007 mg/1 Yes 

1,1,1-Trichloroethane 0.2 ~mg/1 0.2 mg/1 Yes 

cis-1,2-Dichloroethylene 0.07 mg/I 0.07 mg/1 Yes 

1,2-Dichloropropane 0.005 mg/1 zero Yes 

Ethylbenzene 0.7 mg/1 0.7 mg/1 Yes 

Monochlorobenzene 0.1 mg/1 0.1 mg/1 Yes 

o-Dichlorobenzene 0.6 mg/1 0.6 mg/1 Yes 

Styrene 0.1 mg/1 0.1 mg/1 Yes 

Tetrachloroethylene 0.005 mg/1 zero Yes 

Toluene 1 mg/1 1 mg/1 Yes 

trans-1,2-Dichloroethylene 0. 1 mg/1 0.1 mg/1 Yes 

Xylenes (total) 10 mg/1 10 mg/1 Yes 

Dichloromethane 0.005 mg/1 zero Yes 

1,2,4-Trichlorobenzene 0.07 mg/1 0.07 mg/1 Yes 

1,1,2-Trichloroethane 0.005 mg/1 0.003 mg/1 Yes 

7. Synthetic Organic 
Chemicals 

MCL MCLG 

Alachlor 0.002 mg/1 zero Yes 

Atrazine 0.003 mg/1 0.003 mg/1 Yes 

Carbofuran 0.04 mg/1 0.04 mg/1 Yes 
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CONT.'1Yi1N~~~"1~ ST,a'~I)~1R[~ ~~1CL 
OC ~'TRj)~_~ 35 1101c:~~ 

~Ill~~~~ Llllll S~ 

utherrwise nui,zd '~ 

~'iCLG or 
~~ilZ~~_G ~tl~ 

IIOlCIj ~ 

Initial 
~~~UI'lC 

~ eStll] 

K~ uu~~l~ 

Chlordane 0.002 mg/1 zero Yes 

Dibromochloropropane 0.0002 mg/1 zero No 

2,4-D 0.07 mg/1 0.07 mg/1 Yes 

Ethylene Dibromide 0.00005 mg/1 zero Yes only for 
groundwater 
sources 

Heptachlor 0.0004 mg/1 zero Yes 

Heptachlor Epoxide 0.0002 mg/1 zero Yes 

Lindane 0.0002 mg/1 0.0002 mg/1 Yes 

Methoxychlor 0.04 mg/1 0.04 mg/1 Yes 

Polychlorinated biphenols 0.0005 mg/1 zero Yes 

Pentachlorophenol 0.001 mg/1 zero Yes 

Toxaphene 0.003 mg/1 zero Yes 

2,4,5-TP Silvex 0.05 mg/1 0.05 mg/1 Yes 

Benzo[a]pyrene 0.0002 mg/1 zero Yes 

Dalapon 0.2 mg/1 0.2 mg/1 No 

Di(2-ethylhexyl) adipate 0.4 mg/1 0.4 mg/1 Yes 

Di(2-ethylhexyl) phthalate 0.006 mg/1 zero Yes 

Dinoseb 0.007 mg/1 0.007 mg/1 Yes 

Diquat 0.02 mg/1 0.02 mg/1 No 

Endothall 0.1 mg/1 0.1 mg/1 No 

Endrin 0.002 mg/1 0.002 mg/1 Yes 

Glyphosate 0.7 mg/1 0.05 mg/1 No 

Hexachlorobenzene 0.001 mg/1 zero Yes 

Hexachlorocyclopentadiene 0.05 mg/1 0.05 mg/1 Yes 

Oxamyl (Vydate) 0.2 mg/1 0.2 mg/1 Yes 

Picloram 0.5 mg/1 0.5 mg/1 Yes 

Simazine 0.004 mg/1 0.004 mg/1 Yes 

2,3,7,8-TCDD (Dioxin) 3 x 10-g mg/1 zero No 
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CONT~.~71~1<1N~1~ SI~,~Nl~~~R~~ N1CL ti~1CLG or Initial 

ot- ~~IRDI, ss n~t~~i I~~IRDLG (as Suurcc 

(mg/1 unle~~ noted) Testing 

~. o~,tierwi~e nu~e~)~~ Kc ui~e~l 

8. Radionuclides MCL i17CLG 

Gross Alpha Particle 15 pCi/1 zero Yes 

Activity (including radium-
226 but excluding radon and 
uranium 
Combined Radium-226 and 5 pCi/lz zero Yes 

Radium-228 
Uranium 20 ug/1 zero Yes 

Beta particle and photon An annual dose zero No 

radioactivity from man- equivalent to the total 

made Radionuclides) body or any internal 
organ greater than 4 
millirem/year 
(mrem/ ear 3

Gross Beta Activity1 SO pCi/1 --- No 

Tritium) 20,000 pCi/1 --- No 

Strontium-901 8 pCi/15 --- No 

8. Treatment Technique MCLG 

Acrylamide ---- zero No 

Epichlorohydrin ---- zero No 

9. Per- and Cumulative !~1CL 1~ICLG 

polyfluoroalk~~l 
substances~'~ PFAS 

Perfluorohexane sulfonic 0.000020 mg/16 zero Yes 

acid PFHxS 
Perfluoroheptanoic scid 0.000020 mg/16 zero Yes 

FH A 
Perfluorononanoic acid 0.000020 mg/16 zero Yes 

FNA 
Perfluorooctanesulfonic scid 0.000020 mg/16 zero Yes 

FOS 
Perfluorooctanoic acid 0.000020 mg/16 zero Yes 

FOA 
* The conversion from mg/I to ug/1 is 1 mg/1=1000 ug/1. As an example 5 mg/1 is equal to 5000 ug/1. 

The conversion from mg/I to ng/1(ppt) is 1 mg/1=1,000,000 ng/1(ppt). As an example, 0.000020 mg/1 is 20 

ng/1. 20 ng/1 is equivalent to 20 ppt. 

Public Community Water Systems designated by the Secretary as vulnerable must sample for this 

contaminant 
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2 The combined radium-226 and radium-228 value is determined by the addition of the results of the 

analysis for radium-226 and radium 228. 
3 See 40 CFR § 141.66(d) for calculation of the MCL. 

4 Average annual concentration assumed to produce a total body or organ doses of 4 mrem/yr. For tritium the 

critical organ is total body. See 40 CFR § 141.66. 

5 Average annual concentration assumed to produce a total body or organ doses of 4 mrem/yr. For strontium-

90 the critical organ is bone marrow. See 40 CFR § 141.66. 

6 The MCL is 0.000020 mg/L for any combination of these PFAS: PFOA, PFOS, PFHacS, PFHpA, and 

PFNA. 

Table 6-2 — DOMESTIC BOTTLED WATER MONITORING. REQUIREMENTS 

Category of Sampling Number of 5~mples 

Contaminant~l~ Frequency 
~ourcc Product 

Microbiological 
Total Coliform Monthly~z> 1 4 

Heterotrophic Plate Count Monthly~2> 1 4 

C - 

Primary Inorganic 3 Years I 1 

Chemicals (including lead 
and co er 
Volatile Organic Chemicals 3 Years l 1 

Synthetic Organic 3 Years 1 1 

Chemicals 
Per- and polyfluoroalkyl See § 6.18 

substances PFAS 
Radionuclides: Gross 3 Years 1 1 

Alpha, Combined Radium 
226 & 228, and Uranium 

Disinfectant By-products According to 40 CFR, Part 141, Subpart L 

and Disinfectant Residual 

~i~ Sec Table 6-1 for a detailed list of contaminants and associated MCLs and 

MRf~l.s. 
~2~ If bottl.in~~-does not occur monthly, a letter must be submitted in place of the 

monthly sample to avoid receiving a monitoring violation. 

6.13 Secondary Standards 

(a) All new Public Community, Domestic Bottled, and Public Non-Transient Non-

Community water systems shall initially monitor for the contaminants contained in 

Table 6-3 except for Aluminum, Copper, Fluoride, Foaming Agents, Silver, Sulfate, and 

Zinc. Proposed water systems with contaminants exceeding these values may be required 

to treat or abandon the source, at the discretion of the Secretary. 
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(b) Existing Public Community, Domestic Bottled, and Public Non-Transient Non-

Community water systems may be required to monitor and comply with the Secondary 

Standards contained in 40 CFR, Part 143 when the Secretary determines that monitoring 

and compliance is necessary to protect public welfare. When monitoring is required, the 

monitoring shall be conducted at every entry point to the water system's distribution 

system. Table 6-3 summarizes these secondary contaminants and the standards which 

apply to Public Community, Domestic Bottled, and Public Non-Transient Non-

Community water systems. If any discrepancy exists between the values in Table 6-3 

with the exception of sodium and aluminum and the referenced ~~ctions in 40 CFR, Part 

143, then the standards in 40 CFR, Part 143 shall apply. 

Table'>6-3 
S~CO\`DART' CONT,a1iI~1:~NT STANDARDS 

CON ~ -~ ̀ vIINAI~ C STANDARD. 
INITIAL S0l!RCr ~ LSTING 
REQ l_11 RED? 

Aluminum 0.2 mg/1 No 

Chloride 250 mg/1 Yes 

Color 15 color units Yes 

Copper 1.0 mg/L Yes as Primary Contaminant 

COPI'OSlVll~ 

Non-corrosive 
(between +0.5 and -0.5 Langelier 

Saturation Index) Yes 

Fluoride 2.0 mg/L Yes as Primary Contaminant 

Foaming Agents 0.5 mg/I No 

Iron 0.3 mg/1 Yes 

Manganese 0.05 mg/1 Yes 

Odor 3 threshold odor number Yes 

pH 6.5 — 8.5 Yes 

Silver 0.1 mg/1 No 

Sodium 250 mg/1 Yes 

Sulfate 250 mg/1 No 

Total dissolved solids (TDS) 500 mg/1 Yes 

Zinc 5 mg/1 No 

(c) Existing Public Community and Non-Transient Non-Community water systems shall 

monitor for Iron and Manganese once every three years at every entry point to the 

distribution system. More frequent monitoring may be required when the Secretary 
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determines it is necessary to protect public welfare or to ensure the efficacy of 

contaminant treatment techniques. 

(d) Additional monitoring requirement for Public Transient Non-Community water 

systems are contained in Appendix A Part 11. 

6.14 Maximum Contaminant Level Goals (MCLGs) 

The Maximum Contaminant Level Goals (MCLGs) contained in 40 GFP~ Part 141 are herein 

adopted (see Table 6-1 and Section 6.12). The MCLGs in the referenced'se~tions of 40 CFR 

Part 141 shall apply throughout the entire Public water system. 

A maximum contaminant level goal shall serve as the basis for d~sian f or any proposed 

treatment units using best available technology on existing ~vat~r systems and sources. Maximum 

contaminant level goals shall serve as the basis for design for new Public water systems. Where 

feasible, new sources shall meet maximum contam i n~~nt level gals without trt.~tmcnt. 

6.15 Health Advisories 

For contaminants which may be detected in a Public water s~ item for which MCLs or MCLGs 

have not been adopted, and the Vermont Ccm~~~~issioner of Health has esxablished a Vermont 

Health Advisory Level for it, the Secretary ma~~ adojTt the Advis~~r~ Lc~~~l as an MCL or MCLG. 

6.16 Treatment Techniques 

6.16.1 All Public water s~~tcros shall comply with the acrylamide and epichlorohydrin 

provisions of 40 C1 IZ_ Part 141, Subpart K. ~freatment Techniques. 

6.17 Per- and Pol~~fluo~~oalkyl S~~bstance~ Analytical Requirements 

6.17.1 The Secretary ~~ppro~ c~ the follc~~~ ing analytical requirements for PFHxS, PFHpA, 

PFNA, PFOS, and P1~O;~ samples. 

6.17.2 Sample collection shall be conducted pursuant to EPA Method 537.1 or shall be 

conducted ~~nrsuant t~~ a subsequently developed EPA-approved method for monitoring 

PFAS compounds in drinking water that the Secretary authorizes in writing for use by 

water systems. 

6.17.3 Data shall be reported to the nearest 0.000001 mg/L. 

6.18 Per- and Polyfluoroalkyl Substances Monitoring Requirements 

6.18.1 Except as provided in Section 6.18.3, Public Community, Non-Transient Non-

Community, and Domestic Bottled water systems shall conduct sampling for PFHxS, 

PFHpA, PFNA, PFOS, and PFOA in accordance with this section to determine 

compliance with the maximum contaminant levels. 
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6.18.2 The Secretary may require Public Transient Non-Community water systems to conduct 

sampling for PFI~S, PFHpA, PFNA, PFOS, and PFOA in accordance with this section 

when contamination is known or suspected of being present to ensure protection of public 

health and welfare. 

6.18.3 Public water systems, except Domestic or Imported Bottled water systems and Public 

water systems that cross state or international boundaries, that do not have their own 

source are not required to monitor for PFHxS, PFHpA, PFNA, PPOS, and PFOA. 

6.18.4 Sampling sites for entry point monitoring for per- and pol~rillior~~alkyl substances 

(1) Public water systems, except Domestic Bottled water s~ stcil~~. shall take a minimum of 

one sample at every entry point to the distribution system which i~ representative of each 

source after treatment. 
a. If a system draws water from more than one source and the sources are combined 

before distribution, for that sampl~n~ site the system shall sample at an entry point 

to the distribution system where water is reprc~~ntative of all sources supplying 

the entry point. 

(2) Domestic Bottled water systems shall tale a minimum of one sample at locations 

representative of each source prior to treatment and ~~ne sa~~,ple from each finished 

bottled water product type and packa~c ~izc. 

(3) Composite sampling among multiple entry points to the distribution system shall not be 

used. 

6.18.5 Frequency anc~ tim ink ~,f ~ nu-~• point monitoring for per- and polyfluoroalkyl substances 

(1) Systcrl~s shall talc one sample ~~nnu~~ll}' at each sampling site identified in Section 6.18.4. 

(2~ If annual monitorin~~ rc~ults indicate no concentration above the reporting level of any 

combination of PFD 1 ~S. PFHpA,1'FNA, PFOS, and PFOA at a sampling site identified in 

Section 6.18.4, then sai»pling shall be decreased to every three years (i.e., triennial 

samplii~«) at that sampli~ig site. 

(3) If two consrc~~ti~ e triennial monitoring results indicate no concentration above the 

reporting level ~> F any combination of PFHxS, PFHpA, PFNA, PFOS, and PFOA at a 

sampling site identified in Section 6.18.4, then sampling shall be decreased to every six 

years at that sampling site. 

(4) If any sampling results indicate a concentration above 15 ng/1 of any combination of 

PFHxS, PFHpA, PFNA, PFOS, and PFOA at a sampling site identified in Section 6.18.4, 

then sampling shall be increased to quarterly at that sampling site, beginning in the next 

quarter. 
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(5) If four consecutive quarterly monitoring results demonstrate that concentrations are at or 

below 15 ng/1 of any combination of PFHxS, PFHpA, PFNA, PFOS, and PFOA at a 

sampling site identified in Section 6.18.4, then monitoring shall be decreased to annual at 

that sampling site. 

(6) If an analyte found in a sample is present in the field re_~ blank at a concentration 

greater than the reporting level, then all samples collected with the field blank are invalid 

and shall be recollected. 

(7) If any sampling results indicate a concentration above 20 ng!1 o f~ any~~combination of 

PFHxS, PFHpA, PFNA, PFOS, and PFOA at any sampling site. an additional 

confirmation sample shall be collected from that sampling site as soon as possible after 

the initial sample but no later than 10 business days attar ccczil~t oC the lab report by the 

system. 
a. Each confirmation sample shall be acc~,mpanied by a field r~a~ent blank and a 

trip blank supplied by the laborstc:~~~~ at which the confirmation sample will be 
analyzed. 

b. The confirmation sample shall be anal r.ed by the same analytical lab as was 
used for the original sample. 

c. If re-collection of the initial sample is re~~~~irecl pursuant to Section 6.18.5(6), 

a confirmation sample based on that inv~~l ic1 initial sample is not required. 

d. Compliance with the MCL shall b~ detcrmin~~1 ~tirsuant to Section 6.18.6. 

e. The Secretary may waive the 1•equirement t~~ take a confirmation sample 
during quarterly (or more fzequent) sampling. subsequent to a sampling event 
when the syst~n~ is out of compliance with the MCL for PFHxS, PFHpA, 
PFNi1_PF(~S_ ar1c1 PFOA. 

(8) Composite sampling steal I not be used for c~~niicmation samples. 

6.18.6 Detcei»ination of c~~mplianc~ ~~ ith ihe'MCL for per- andpolyfluoroalkyl substances 

(1) .A s~5tem is out ~1~ compliance with the MCL for PFHxS, PFHpA, PFNA, PFOS, and 

Pl 0.1 if the avera~c ~~f the initial sample and confirmation sample is greater than the 

MCI. at a sampling site identified in Section 6.18.4. If a system fails to collect the 
required number of samples, compliance (average concentration) shall be based on the 

total number of samples collected. 

(2) Following a sami~ling event when a system is out of compliance with the MCL for 

PFHxS, PFHp~, PFNA, PFOS, and PFOA, and while the system is conducting 

monitoring on a quarterly f or more frequent) basis, the Secretary may determine that the 

system is in compliance with the MCL based on monitoring results received by the 

Secretary or a system may petition the Secretary to determine that they are in compliance 

with the MCL based on its monitoring results. The Secretary shall only determine that a 

system is in compliance with the MCL when the water system completes steps necessary 

to address and reduce the PFHxS PFHpA PFNA, PFOS, and PFOA concentrations to 

the satisfaction of the Secretary and subsequent water cLuality results confirm a reduction 
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in PFHxS, PFHpA, PFNA, PFOS, and PFOA concentrations. 

~~.,~.ie ,-.., ao,.,.o„~:r,~ ~..o.,a ;,, +~,o ,. „~,.~~;,,,, „~~~u~e n~u~n U~I~TA v~nc „a 
> >" 

i t"V~"~ 

6.18.7 Additional raw water monitoring requirements 

(1) If an entry point to the distribution system is supplied by more than one source, and the 

concentration for any combination of PFHxS, PFHpA, PFNA, P1'OS, and PFOA for a 

sample taken at the entry point is above 15 ng/1, a sample from the raw water sample tap 

shall be taken for each source supplying the entry point, or as directed by the Secretary. 

The raw water sample shall be taken within 30 days of rec~ ipt o I the lab report by the 

system of the results of the entry point sample. 

(2) The raw water monitoring data obtained pursuant ~o subsection (1) shall not be used to 

determine compliance with the MCL. The ra~~ ~~ e~te~~ monitoring data sl~c~ll''p~ ii~cipally be 

used in the identification of remedy seleczioi~ ~~~hcn nc~n-compliance with the '~~1CL has 

been identified pursuant to 6.18.6. 

6.18.8 Emergency response plan for per- and polyfluoroalk~ l substances 

(1) Following a sampling event when a sy stem is out ~,f ~~~mpliancc with the MCL for 

PFHxS, PFHpA, PFNA, PFOS, and PFO,~~_ tt~e system ~ha~l develop, and submit to the 

Secretary for approval_ an emergency respon~~ plan th-~t requires interim and long-term 

measures to address t}~e exceedance of the ~~ ICL. Tl~e res~onse measures can include, but 

are not limited to: 
a. operation~~l ch~~n~~es, such as discontinuing use of a contaminated source, 

usin~~ are alt~i~nati~ c source (e.g., if there are at least two existing permitted 

;~w~cc ~:~~,tiun~). ~,r ~~atcr c~>nservation; 

b. drilling the e?~istin~ ~~~II deeper; 
c. if a second ~~e~~mitted source exists, blending; 

d. construction or use of an emergency source or connection to another public 

water sy~~tem if aval4lble; 
~. point of u e treatment or point of entry treatment managed and operated by 

the water ~~ stem owner; and 
£ central izc~j treatment. 
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Subchapter 21-7 FACILITY AND OPERATION 
REQUIREMENTS 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems: 
(c) Public Transient Non-Community (TNC) water systems; and 

(d) Domestic Bottled water systems. 

The design, construction, installation, extension, modification, Ic~catiu~l. maintenance and 

operation of all Public water systems and bottled water anal l~~ilk water plants car parts thereof 

shall comply with the requirements of this rule, Appendices ~1 through D, and the relevant 

sections of 40 CFR, Part 141 as provided below. 

7.1 Operation & Maintenance ~. 

7.1.1 All Public water systems except Transient Non-Cnm ni u pity water systems shall have 

an Operation and Maintenance Manual approved by the Secretary and shall be operated 

in a manner consistent with the appru~~ed C)~~eration & ~laint~nace Manual (See 
Appendix D). Transient Non-Communih~ ~~afcr systems with treatment are 
recommended to have an Operation and [~~1~~intenarl~e ~13nua1 and to operate in 
accordance with it. 

7.1.2 All water storage tan4;~ shall be comprehe~lsively inspected, inside and out, every 5 years, 
except for n~wl~ con~truct~d. newly painted (inside), or newly reconditioned tanks 

(inside and ~~uisi~lzj_ which shall be inspected within 10 years of service and every 5 
years th~r~alier. "fhr inspeeti~~n ol~the outside of a buried or partially buried tank may be 
lrn,ited to exposed porti~~r~s. ~1 hz inspection, findings, and servicing documentation shall 
be r~.tained in the water sys~e~1~'s riles for review upon request. 

7.2 Disin fcction 

7.2.1 Disinfection f~icilitie~ are required of all Public Community and Non-Transient Non-

Communih ~~ ate ~~ ~~ stems. Public Community and Non-Transient Non-Community 

water systems shall have the capability of continuous disinfection. Public water systems 

shall conform .to the disinfection provisions of 40 CFR, § 141.72. Disinfection shall be 
administered as described in Subpart 4.3 of Appendix A. 

7.2.2 Continuously operating disinfection is required by the Secretary for all surface water 
sources and for groundwater sources under the direct influence of surface water. The 
Secretary may require intermittent or continuously operating disinfection for any other 

Public water system, when he or she determines it necessary for the protection of public 

health, including but not limited to sources determined to be vulnerable to pathogenic 
contamination (see Section 6.2). 
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7.2.3 Public water systems which provide filtration must provide disinfection treatment as 

required by 40 CFR, §141.72(b)(1)(2)(3). Residual disinfectant concentration of the 

finished water shall be monitored as required by 40 CFR, § 141.74(c)(2)(3). 

7.2.4 As also stated in Appendix A 5.2.2, all products or chemicals which may come in contact 

with water intended for use in a Public water system shall meet American National 

Standards Institute/NSF International Standards, specifically ANSI/NSF Standards 60 

and 61. 

7.2.5 Disinfection facilities are recommended for all Transient Nan-Cummunity water 

systems. 

7.3 Fluoridation 

7.3.1 Public water systems which add fluoride to drinking water for dental health purposes, in 

addition to complying with the maximum cont~lininant levels established in Subchapter 

21-6, shall control the level of fluoride in aceord~~nce wifh current Centers =for Disease 

Control and Prevention guidelines. ~ ~~+'~~~ +''a i~~"~~~_ -~"`~ ' "' un~~~ 

~es~ ~a-~ge~ Wig# 

~ ~ 

7.3.2 Water systems that add fluoride shall trot t~~ determine the ~~muunt of fluoride in the 

finished water at least once per day, or m~~r~ often i I~ required by the Secretary. 

(a) Residu~~l testin~~ equipment shall enable measurement of fluoride to the nearest 
0.2 nIg/l in the ran«e i~rom 0.0 mg/1 t~~ 4.0 mg/1. 

(b) Analvsesfor iluc~i~ide rccicltzal shall b~ conducted in accordance with the 
.anal~~~tic~~l rc~ommcnd~itions sit forth in the latest edition of Standard Methods for 

rlle Examinuri~~f1 u~~il"~~t~°~~ ~r~~~l I~l~~istewater, American Public Health Association, 
unless ~~ther~~ i~c appro~~cd by the Secretary. 

(c) Results of`dazl~ fluoride tests shall be reported to the Secretary in accordance with 
Subchapter 21-9. 

7.3.3 Secondary Controls 

Secondary control s~ stems 1~~>r fluoride chemical feed devices shall be required by the Secretary 

as a means of reducing the possibility for overfeed or for pacing fluoride delivery to water flow. 

These may include fldw or pressure switches or other devices. 
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7.4 Corrosion Control 

7.4.1 Public Community and Public Non-Transient Non-Community water systems shall 

implement corrosion control programs in compliance with 40 CFR, Part 141, Subpart I, 

Control of Lead and Copper. 

7.5 Sanitary Surveys 

7.5.1 All Public water systems must comply with the Sanitary Survey provisions of 40 CFR, 

§ 141.21(d), 40 CFR § 141.401, 40 CFR § 141.53 6, 40 CFR ~ 1-~ 1 .711, 40 CFR § 141.716, 

and 40 CFR § 141.723. 

7.6 Source Protection 

7.6.1 All Public Community, Domestic Bottled, and Public Non-Transient Non-

Community water systems shall have a Soucc~ Protection Plan approved 1,.- the 

Secretary and shall maintain the plan as required in Suh~ h~~pter 21-16. Public Transient 

Non-Community water systems are encouraged to ~t~~el~>p and maintain a Source 

Protection Plan. 

7.6.2 Standards and Criteria for Source Protection. 

Standards and Criteria for Source Protection P I a n~ ~ o ~ e,-e d u n ~I ~ ~~ t h i s subchapter shall follow the 

criteria and standards for source protection as set f~~rth in Subchapter 21-16 and in the statutory 

requirements of 10 V.S.A., C}~.~~~ter 56. 

7.7 Adequate Water ~uppl~~ Required 

7.7.1 A Public «~atcr ~~~te~n shall E~ro~ rd~ an adequate supply of potable water during average 

and peal: user demand periods ~~n ~z ~u.stained basis to all users. 

7.7.^ If ~~ Public water ~~ sr~m is unable i.0 reliably and consistently produce an adequate 

supple of potable water from permitted non-emergency sources to meet normal and peak 

demands. the owner shall immediately begin planning for and implementing the 
develo~~m~nt and con~lection of new permitted sources to meet average and peak user 

demand. 

7.7.3 When user demand exceeds supply, the owner shall, on an emergency short-term basis, 

take appropriai~ action to reduce nonessential demand. Reduction of demand shall be 

considered as an emergency response achievable by directive from the water system to its 

users, which may include the implementation of water conservation practices and the 

prohibition of water use for nonessential purposes (e.g., lawns, gardens, vehicle 

washing). 

7.7.4 When a water system does not have an adequate supply for its users, the Secretary may 

require the Public water system to supply potable water through other means, including 
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but not limited to, bottled water, bulk water, and development of a new source, or to 

impose mandatory water conservation measures. 

7.8 OSHA and VOSHA Compliance 

All Public water system facilities and operations shall comply with OSHA and VOSHA 

regulations, as applicable, including but not limited to confined space posting and entry 

requirements, chemical storage and handling, electrical safety; personal protective equipment, 

fall protection, lockout and tagout procedures, excavation safety, stair~~ a~• and ladder safety, 

record keeping, reporting, and training. This section does not impose more stringent 
requirements than is independently imposed on water systems by OSH;~/VOSHA regulations. 

7.9 Composite Correction Program Compliance 

The Secretary may require a Public water system to conduct a Composite C~~rrection Program 

(CCP) and to require that the Public water system i~T~~?lement any follow-up recommendations 

that result as part of the CCP. The CCP consists=of t~vo ri~~ments—a Comprehensive 

Performance Evaluation (CPE) and Comprehensive 1-echnic~l :1~5islance (CTA).~i~ CPE is a 

thorough review and analysis of a plant's performance-based c.i~~abilities and associated 

administrative, operation and maintenance practices. It is cund~~cted to identify factors that may 

be adversely impacting a plant's capability ~o achieve compliance and emphasizes approaches 

that can be implemented without significant r~~pital improvements. ~1 C"lA is the performance 

improvement phase that is implemented if tl~ e C' P T ~~e s ~a f is indicate i ~llproved performance 

potential. During the CTA phase, the system mint idcntil, end s~ stematically address plant-

specific factors. The CT:'a is a combination of utilizing CPS results as a basis for follow-up, 

implementing process cc~ntr~~l ~~~~i~rit~~-setting techniques and maintaining long-term involvement 

to systematically train ~tail~and a~irniuistrators. 
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Subchapter 21-8 CROSS CONNECTION CONTROL 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 

(c) Public Transient Non-Community (TNC) water systems; and 

(d) Domestic and Imported Bottled water systems. 

8.1 Cross Connections 

8.1.1 No physical connection, unless approved by the Secretary _ shall he permitted between the 

distribution system of a Public or Non-Public water s~~~icm and an}~ pipes, pumps, 

hydrants, tanks or other water systems whereh~ runtaminated or polluted ~~vater or other 

contaminating substances may be discharged c~~- drawn into the Public and 1~'on-Public 

water system. Any physical connection with anon-potable source of water shall include 

an adequate backflow prevention device which rneet~ the requirements of ~~,rrierican 

Water Works Association Standards. 

8.1.2 Where an investigation or inspection Gy~a Public w~~ier ~~ st~~n discloses that a cross 

connection exists, the water supplier shall take immc~iate action to completely eliminate 

the cross connection. 
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Subchapter 21-9 REPORTING REQUIREMENTS AND 
RECORD KEEPING 

Introduction 

This subchapter applies to the following water systems: 

(a) Public Community water systems; 

(b) Public Non-Transient Non-Community (NTNC) water systems 

(c) Public Transient Non-Community (TNC) water systems; an~i 

(d) Domestic Bottled water systems. 

9.1 Reporting 

9.1.1 Except where a shorter period is specified in 4(1 CFK, Pare 141 Subpart D. the water 

supplier shall report to the Secretary the results c~ I ~lnv test measuremc nt car analysis 

required by 40 CFR Part 141 or Section 6.18', ~~~ ithin the first ten days foll~~« ing the 

month in which the result is received or the fi~~st ten ~la~~ following the encl ~.~i~the 

required monitoring period as stipulated by the Sccrctar~ . whichever is shortest. 

Reporting shall be .conducted in accordance with the' app I i cable sections of 40 CFR, Part 

141, Subpart D, Reporting and R~cor~l Keeping reyuireme»t~. Additional reporting is 

required by Subsection 9.1.2 of this suhehapter, hclrn~~. ~~ 

9.1.2 All Public Water Systems providing tr~atm~nt ~~nd all Public Community water systems 

shall submit a signed report to the Secret~u-~ at least ~nec a month (or as otherwise 

directed by the S~crct~~r~~ j nu later than ten (10) days fallowing the end of the month, with 

the following information, as applicable. ~~ 

(a) A summar~~ of the ~~~atcr s~-stem operation, including the amount of water 

..produced c,r purcha~~d_ 
(r j Results of ~~ ~it~i- temperature measurements; 

(c) Results of all turbidity analyses; 
(d) Results of chlorine rc~iiiu~l analyses; 

(e) Results of fluoride residual analyses; 
(~ Results of pH analyses; 
(g) Calculated C1 values for highest peak hourly flow during the month; and 

(h) An} other information specified by the Secretary as a condition of a permit or 

temporary permit to operate. 

Sample collection for the analyses identified in (b) through (g,) above, as applicable, shall 

be from water at the Entr~Point to the Distribution S stem. The summary shall be 

submitted either on a form or in digital format prescribed by or approved by the 

Secretary. All laboratory test results submitted shall include copies of the original test 

reports on the letterhead of the laboratory which performed the analyses unless other 

arrangements have been approved by the Secretary. 
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9.1.4 The water supplier shall notify local law enforcement officials and the Secretary 

immediately upon discovering a threat to water quality or quantity due to vandalism, 

tampering, verbal or written threat, or sabotage. 

9.1.5 Public Transient Non-Community water systems shall report water system 

administrative and operation information annually to the Secretary on a form provided by 

the Secretary. 

9.2 Record Keeping 

9.2.1 Record maintenance shall be conducted in accordance «ith ~0 CFR, §141.33, Record 

Maintenance. 
9.2.2 Results of PFAS monitoring required pursuant to Sectic,n 6.18 sh~~ I1 b~ retained for 10 

years. 
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Subchapter 21-10 PUBLIC NOTIFICATION 

Introduction 

This subchapter applies to the following water systems: 

(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic and Imported Bottled water systems. 

10.1 General Notification Requirements 

10.1.1 All Public water system suppliers shall give public' il~ti.tication in accordance with 40 
CFR, Part 141, Subpart Q, Public Notification of Drinking Water Viulatio~is, including 
the standard health effects language for public ~lotification in Appendix 13 to Subpart Q of 
Part 141; and 40 CFR, Part 141, Subpart S, Ground Water Rule §141.403~a)(7) Special 
notice to the public of significant deficiencies or source ~~ ater' fecal contamination. 

10.1.2 For monitoring and reporting violations and maximum contaminant level violations 
involving PFHxS, PFHpA, PFNA, ~'~'OS, and. PFOA, public «-~~~~:r systems shall give 
public notification following the same requir~i~~e~7ts as identified in 40 CFR, Part 141, 
Subpart Q for violations of national prim~u~~ ~lrvikir~~ .~~atexregulations, using this health 
effects language: 

PFAS is a group of c h ~ m i c als that may affe-ct different systems in the body. Although 
more research i~ needed. ~~,ma studies in people have shown that these chemicals may 
affect growth, ]r~~rn7ng. ~~nd l,~ha~~i~ir in babies and children; lower a~ erp son's 
chancy ~~f ~~itin~_~ pregna~~t: int~rl~rev~~~i~h the body's natural hormones; increase 
cholese~ivl lc~ ~1~: affect the. immune system; and increase the risk of cancer. 

10.1_. ~ ,all Public water s; stems with an Operating Permit containing a schedule which requires 
a»1~pliance with speeii-~r, pro~~i5ions of this rule by specified dates shall provide public 
notice at Fast annually of the schedule and the reasons for the schedule. These notices 
shall follu~-~~~ tha re~~uireulents of this subchapter. Public Community water systems may 
satisfy this requircmcu~ via notice in their annual consumer confidence report. 

10.2 Other Notification Requirements 

10.2.1 For any required public notification not covered by 40 CFR, Part 141, Subpart Q, or by 
the Water Supply Rule (e.g., variances from technical standards, conditions of permits, 
notices of alleged violations), or when the Secretary determines, in ~~~ their 
judgment, public notification is necessary for the protection of public health, a Public 
water system shall provide the public notification prescribed by the Secretary. The water 
supplier shall be notified by the Secretary of the particular notification requirements. The 
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Secretary shall use the information on record from the respective water system to provide 

the water system with the notification. 

10.2.2 The Secretary may prescribe the content of the notice, the method of distribution, and the 

time to issue the notice. 

10.2.3 The Secretary may modify the requirements of this subchapter, or require additional 

public notification measures (e.g., Boil Water notices, Do Not Drink notices, or other 

language) when necessary, in ~ their judgment, to infor~l~ consumers of the water 

for protection of public health. Such additional measures may include other forms of 

notification and specific language in the notice. 

10.2.4 The water supplier shall accomplish notification as }~resc~~ib~~l b~~ the Secretary depending 

on the type of system and population served. The «atcr supplier Thal I give a copy of any 

current public notice to all new billing units or ne~~ hookups no later than the-time service 

begins. 

The Secretary may require any combination of the f~~ll~~~~ iu~ forms of notification that he 

or she deems are necessary to adequately inform tl~e cu~i5umers: 

(a) Through publication in a daily newspaper of general circulation in the area served 

by the system. If the area scr~ ccl is not covered h~ a daily newspaper of general 

circulation, notice shall be ~ i v cn by p ~lbl i c ~~ t i ~~ n i n a weekly newspaper of general 

circulation in the area served; 
(b) Through announcement on local radi~~ stations car television stations; 

(c) Through hosting of the notice its co~~spieuous locations in the service area; 

(d) Through ~~ rrtt~n notice to each user by mail, included with the water bill, or by 

hand deliver _ ~~~~ 
(e) Through any ~~th~ r rncans determined by the Secretary to provide effective notice. 

10.2.5 When the conditi~~n(s> re~~uirin~~ public notification continue in effect, the water supplier 

shall make repeat nuti Iir~tic~n as prescribed by the Secretary. 

10.2'.6 ~~~ hcii a water supplier is required to issue a public water notice, the system shall notify 

consumers within the time prescribed by the Secretary. All notices required by the 

Secrctar` shall use the language and format provided by the Secretary. All notice 

language shall be presented in a plainly visible manner. Any deviations from the 

prescribed n~~ticc language or format must be approved by the Secretary. 

10.3 Certification of Notice 

Within ten days of issuance of a required public notice, the water system owner shall submit to 

the Secretary a certification that it has fully complied with the public notification requirements, 

on a form supplied by the Secretary. The water system owner shall include with the certification 

a representative copy of each type of notice distributed, published, posted, and made available to 

the persons served by the system and to the media. 
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10.4 Notice by Secretary 

In addition to these requirements, the Secretary may issue any notices) he or she determines is 

necessary to inform consumers and the general public of possible public health risks or hazards. 

10.5 Consumer Confidence Reports 

All Public Community water suppliers shall prepare and directly deliver an annual consumer 

confidence report on the quality of the water by July 1 of each year to the customers of the water 

system. The report shall be based on the immediately preceding calendar year. All Public 

Community water systems shall comply with the provisions of 40 CFR, Part 141, Subpart O 

Consumer Confidence Reports including Appendix A to Subpart C> of Part 141 —Regulated 

Contaminants and the following requirements. 

10.5.1 A copy of the report and a certification statement. ~taxin~ that the repr~rt ~~~as directly 
delivered to all customers, shall be sent to tl~e Drinking Water and Ground~t Ater 

Protection Division no later than July 1 of each ~ e~lr. 

10.5.2 The report shall include, but not be limited to: 
(a) Information about the so~u~~e. or sources; 
(b) Definitions; 
(c) Information on detected contaminants di~pl~~~ cd in ~i table; 
(d) Information on Cryptosporidium. ~~~~d~,n. anal ~~thcr contaminants; 
(e) Information nn all monitoring rc~ii Its I'r~~- Pl~ I IxS, PFHpA, PFNA, PFOS, and 

PFOA from the preceding five calendar years: 
(f~ Compltanc~ status ~~~ith state and federal regulations; 
(g) Varianc~cs and cxrmptions; 
(h) A brief c~planati~,n rcRarding contaminants found in drinking water; 

(i) Teleph~~n~ mm~b~r ~~i~ the o~~°ner, operator, or water system designee; 
(j) Information ahc,ut op~~~~rtunities for public participation; (j) Required additional 

health iilform~~ti~~n: an~i 
(k) Any other reporting regt~ir~ments established by the Secretary in addition to those 

identified here. 
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Subchapter 21-11 BOTTLED & BULK WATER 

Introduction 

This subchapter applies to the following water systems: 
(a) Domestic and Imported Bottled water systems. 

Additionally, this subchapter applies to systems that distribute or transport bulk water intended 
for human consumption or other consumer uses (i.e., a bulk water hatilt ~~). 

Bottled or bulk water intended for human consumption and other consumer uses meets the 
definition of drinking water at 10 V.S.A., §1671, and therefore is ~~e~~ulat~.d by this rule. The 
public distribution and sale of bottled water shall be permiricd by the Secretary before such water 
is sold or delivered in Vermont. Facilities which produce l~~ttled water, llc~i~i~stie and 
Imported Bottled water systems, are considered Public ~~ ater systems and shall meet all the 
applicable requirements of this rule, including the Appendices. 

11.1 Bottled Water 

1 l.l.l General Requirements for Domestic and Imported Bottled water systems 

(a) No person shall provide bottled wager l~or publi~~ distribution or sale in Vermont without a 
Permit to Operate issued pursuant to Subch~~pter 21-> ( l,vr a Domestic Bottled water 
system) or an Approval to Sell Bottled 1~'~~t~r in Vermc,nt (for an Imported Bottled 
water system). 

(b) For any pro~oscd or ne~~ Domestic or Imported Bottled water system the application 
for the Pern~it to operate ~~~~ Ap~,r~~~al to Sell Bottled Water in Vermont shall include: 
(1) r~~cthods emp1~~~~ed in the bottling operation; 
(2) recall plan; 
~) watertrca~ments used: 

(4) a flow dia~rain from the source through the bottling operation; and 
(~) ~ label for each containci~ size of the bottled water product that is to be distributed 

or sold in Vermont which contains the information in Subsection 11.1.1(d). 

(c) All chan~~ s to l~h~ I s must be approved through an amendment to a water system's 
Permit to Oprrat~ car an Approval to Sell Bottled Water in Vermont prior to the 
distribution or s~~la of products with the label in Vermont. 

(d) All bottled water labels shall contain the following information: 
(1) The name of the person or company bottling the water; 
(2) Town and state in which the water is bottled; 
(3) Town and state where the source is situated; and 
(4) Source, i.e. private spring, private well or the name of the Public water system 

supplying the water. 
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(e) All bottled water shall be filtered, processed, and packaged in accordance with the 

Federal Food and Drug Administration Good Manufacturing Practice Regulations 

(GMPRs) as found in 21 CFR, Parts 110 and 129, in addition to the requirements of this 

rule. The Domestic and Imported Bottled water system shall certify in their application 

to the Secretary that they are in compliance with the Federal Food and Drug 

Administration GMPRs. 

11.1.2 Requirements Specific to Imported Bottled water systems 

(a) In the application for the Approval to Sell Bottled Water in S'errnont. 

(1) The Imported Bottled water system shall include << stagment from the 

appropriate regulatory agency with jurisdiction o~ er the. L3ottled water system 

indicating that the facility has been approved to l~ottl~ ~~r package water for 

human consumption shall be submitted. This approval may be in the form of a 

copy of a certificate, license, permit, or~ a later of approval froiT~ the agency. 

(2) The Secretary may require the Bottled ~~ ater system to submit ~f a cup~~ of the 

laws and regulations on bottled w~~ter proressin~~ i~re~m the regulatory agency 

having jurisdiction. 
(3) In accordance with 10 V SA § 1673 (~(1), tl~ e 1 m p arted Bottled water system 

shall certify that the water end the source and s~ stem of the imported water is 

regulated by drinking water ~tctdards or requirzn~e.nt~ substantially equivalent to 

or more stringent than standards or r~quiren~cnts z~tablisl~ed by the Secretary 

pursuant to 10 VSA § 1672(b . 
(4) The Imported Bottled water syst~m shall submit monitoring results for all 

contaminants id~rltified in Tables 6-1 and 6-2 of Subchapter 21-6 that is measured 

at locatic~n~ ~~zE~~~~se~~tative of each source prior to treatment and from each 

finishes] bottic~l ~~ ater product type and package size to be distributed or sold in 
Vermont. "I~h~~e results must be collected no earlier than twelve (12) months 

before the d~1tc of ~hc appl icatiun, with the exception of the microbiological 

analyses ~~ high steal l b~ c~~l lectcd Rio earlier than thirty (30) days before the date of 

the applicati~~n. 

(b) Imported Bottled ~~ atcr systems shall submit monitoring results for the contaminants 

identified in Table 6- I of Subchapter 21-6, at the sampling frequency and for the number 

of sample identified i» Table 11-1, measured at locations representative of each source 

prior to treatll~ent anal liom each finished bottled water product type and package size 

distributed ur sold in Vermont. 
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Table 11-1 —IMPORTED BOTTLED WATER MONITORING REQUIREMENTS 

Category of Sampling Number of Samples 
Contaminant~l~ Frequency 

Source Product 

Microbiological 
Total Coliform Monthly 1 4 
Heterotrophic Plate Count Monthlyu 1 4 

C 
Primary Inorganic 3 Years 1 
Chemicals (including lead 
and co er 
Volatile Organic Chemicals 3 Years I 1 

Synthetic Organic 3 years l 1 
Chemicals 
Per- and polyfluoroalkyl 3 Years 1 1 
substances PFAS 
Radionuclides: Gross 3 Years ] 1 
Alpha, Combined Radium 
226 & 228, and Uranium -- 

Disinfectant By-products According to 40 CFR, Part 141, Subpart L 
and Disinfectant Residual 

~i~ See Table 6- I fur a ~Ictailed list of contaminants and associated MCLs and 
MRQL~. 

~~> If bottlin~~ cues nut occur monthly, a letter must be submitted in place of the 
°rnonthl~~ sample. to avuid rec~ivin~ a monitoring violation. 

(c) 7'hc Secretary ma~~ require ~iddit oval water quality monitoring for protection of public 
health and welfare. 

(d) Impurte~l [iottled water systems shall comply with the MCLs identified in Table 6-1. 

(1) ~~~1 l n~ ported Bottled water system that is in receipt of water quality monitoring 
data showing an exceedance of an MCL, or who becomes aware of water quality 
monitoring data showing an exceedance of an MCL, in their source or one or 
more of their products, shall immediately notify the Secretary and provide the 
results, when available to the water system, to the Secretary. 

(2) If water quality monitoring data shows an exceedance of an MCL in an Imported 
Bottled water system source or one or more of their products, and when the 
Secretary determines it is necessary to protect public health, the Secretary may 
direct the Imported Bottled water system to cease distribution and sale of the 
affected products and make all efforts to remove the affected products from 
distribution and sale in Vermont. The Secretary may require the Imported 
Bottled water system to take other measures necessary to protect public health. 
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(e) If the Heterotrophic Plate Count is greater than or equal to 500 colony forming units per 1 
ml, the water system shall investigate the source of contamination and bottling operation, 
and report the findings to the Secretary. 

11.2 Bulk Water 

11.2.1 General Requirements 

Bulk water is potable water for human consumption delivered to the c~~~snmer or a Public water 
system by means other than a pipeline or bottled water. It is typically ~1e l i ~ rred by tanker truck or 
trailer. Bulk water delivery is usually limited to emergency or terr~porar~- situations except for 
those bulk water operations permitted by the Secretary to be used a~ a s~~nrce for Bottled water 
systems. 

11.2.2 Source Requirements and Water Quality Standard 

No person shall distribute, transport, or provide bulk «atcr for human consumption or other 
consumer uses unless: 
(a) the water is supplied from either a permitted PuUlic Cc►mmunity water system or a 

Domestic Bottled water system permitted by the Secretary; 
(b) a loading station that complies with the requirements of Appendix A, Subpart 8.11, Water 

Loading Stations is used to fill the bull: «at~r tankers; 
(c) the bulk water contains a free chlorins rc~i~ival bets c~ n 1 .0 ppm and 4.0 ppm, or the bulk 

water supplier meets the requirements as specified under Subsection 11.2.3; and 
(d) other requirements that mad be imposed by the Secretary to protect public health and 

welfare are met. 

11.2.3 Tanker Regtairem~nts f~~r H~iuling Water 

(a) No persc,n shall pr~~~ ide bulk ~~a«~- li~c human consumption unless the water tanker, 
~~~ater hoses, ~ t~l~~ cs, an~i other surfaces coming into contact with the water are 
constructed of smooth, nonat~sol~bc~.it, corrosion-resistant, and non-toxic material safe for 
contact with potable water. 

(b) A bull: eater hauler shall develop and implement a Standard Operating Procedure (SOP) 
to ensure and document the sanitary conditions of the bulk water hauling operation for 
each deliver~~. ~l'llis SUP shall outline the frequency and method of the vehicle tank 
cleaning, Total Cc~liform Bacteria testing, and Heterotrophic Plate Count (HPC) testing. 
If the HPC count is greater than or equal to 500 colony-forming units per 1 ml, the bulk 
water hauler shall investigate and correct the source of contamination. The SOP shall be 
available to the Secretary upon request. 

(c) All bulk water transportation vehicles shall be dedicated to the sole purpose of 
transporting drinking water as defined by 10 VSA, Section 1671 and shall meet all the 
applicable requirements of this rule, including the Appendices (e.g., Filing Station 
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requirements in Appendix A Subpart 8.11 and Finished Water Storage in Appendix A 
Subpart 7). 
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Subchapter 21-12 WATER SYSTEM CLASSIFICATION AND 
OPERATOR CERTIFICATION 

Introduction 

This subchapter applies to the following Public water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic Bottled water systems. 

12.1 General 

All Public water systems shall be operated by a certified operator of the appropriate class as 
defined in this subchapter. A certified operator is Inc ~~ ho has met the requirements of this 
subchapter and has a current, valid certification from tt~c S~cretar~•. 

All Public water 
systems must have a Ddesignated Csertified Oeperator in rc~pon~ible charge available at all 
times. "Available" means ~~e~e~-s3~J«z~G~~Y'.~ ,' ;, ~.~~' ~~~,~..... ~~~: =~~~'- , a 
Designated Csertified Oeperator must be on Site ~,r able to be c~,ntacted as needed to initiate the 
appropriate action in ~ +~~~'~~ ~^^^~r within ~>>Ic ( I ) h~,ur i:l~ n~~t ~~lready on-site when an issue 
requiring Operator attention occurs. 

The Secretary may revol:u an uu~rat~~r's certification andlor direct an owner to cease 
participation with a coniract operal~; if one of the' following occurs: 

1. The water system or water system Operator violates portions of this Rule or any 
applicable State or Federal law regulation or rule within the scope of the Operator's 
control and related to the Operator's required duties.__ 

'? . ~i'here is a t h re at to pt~ b I i c health as a result of 
actions of fhe certified Operator: 

For purposes of certifying Public water system operators, each Public water system shall be 
classified according to the type of source water, degree of treatment, and in the case of Class 4, 
according to size oJ~ populati~>n served. The class of operator certification required is dependent 

upon the classification of Such facility. 

12.2 Responsibilities and Duties 

12.2.1 Owner's Responsibilities 

12.2.1.1 The owner shall be responsible for the water stem's compliance with this Rule, 
the Federal Safe Drinking Water Act, Vermont statutes, and the regulations developed 
pursuant to ~e~# all. 
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12.2.1.2 The owner shall be a certified operator or shall identify a Designated Certified 

Operator to be responsible for quality quantity and process control and system inte~rity 
decisions involvingpublic health treatment storage distribution and standards 

compliance. a 's ..t•~ a r  „+,,,.\~~ ,.,, ,. ~, ,,,, +~.o a,,:~~, ,.~ o...,~;,,.,~ „~+i.v 

~r Such designation shall be in writing using a form provided by the Secretary, 
signed by the owner or the owner's dui-authorized representative, and be submitted for 

review by the Secretary. '' '' "'' '""'''^*'' ̀ ''~ ^'"'~'~'~'' ^ ~""+"" ""'' +'~' " o 

12.2.1.3 The owner of any Public water 

system shall place the direct supervision of the water s~ 1t~m under the responsible charge 

of the designated certified operators) (see Subsection 1 `'.?.1.~). ~,ach public water 

system shall identify one Designated Certified Operator and may identify additional 

certified operators. The owner shall place the certified operators) in resp~~nsible charge 

of all quality, quantity, process control, and sv~t~m into>~rity decisions i11~~ol~ ing public 

health, treatment, storage, distribution, and standards ru~~~pliance. The certified operator 

shall hold a valid certification equal to or greater then t{lc classification of~l e treatment 

facility and distribution system. The Water Svstcm's O~.~~✓1 Manual shall include a short-

term staffing plan in the event that a Designated Certified Operator is on vacation or 
tPrr,,,r,rar;ly „nava;lahle nr cannot access the water systetn ~t ithin 1 hour. 

12.2.2 Certified Operat~r~s Respo«sibilities 

The certified operator shall c~~mpl~~ ~~ ith the following requirements as a condition of~~ 

their certification: 

(a) The c~rti I ied operat~~r(~) in r~sp~~n~ibl~ charge must hold a valid certification equal to or 

~rrcater than the classiti~~~trun of their water system, including each treatment 

facility and distributic,n syster~~, as determined by the Secretary. 

(b) Thy ; ~^*^r ~~ ~~"~, ~'~'~ ~'~~:"~ Designated Certified Operator shall perform the .~~. «o~Y~,,.,...,.... b ., 

following duties or dele~yte to another certified operator associated with the water 

system, if applicahl~: 
1. ConJurt ~ isual inspections of the system's source, source water protection area, 

storage facilities, and chemical addition systems at an appropriate frequency 

giving consideration to the system's design , location, vulnerability, Operations 

and Maintenance Manual (see Appendix D), and other relevant factors. 

2. Be familiar with all aspects of the treatment and distribution system operation of 

the water system. 
„ p~ ~a v 

4. Review and adhere to the system's-~~~e-monitoring schedule ~t~~~i~ 

Page 74 



Vermont Water Supply Rule 

5. Ensure that all samples are delivered to a certified laboratory in a timely manner. 
6. Inspect system within 24 hours of ~~~~ ~ ~:+:T,~ ~ ̂ ^' ^^';~ """ "~ „'+ ":+:"~ ~ „ ury v 

`T~+ ~-~~•~~~~~~~~~~~~ ~ ; ~o water system failures that threaten 
public health. 

7. Notify owner of any violations) of this Rule. 
8. Ensure the accuracy of water meters and other flow measuring devices. 

~~i...,.,~..,.~ ~...~ ...~».,».- -b~ .,. ~- -a -

10. 
11. Keep abreast of changes in the drinking water regulation; and safety regulations. 
12. Fulfill certification and certification renewal requirements. m
13. Operate and maintain system in accord with the Opp rat i ~ ~ ii & Maintenance 

Manual and Permit to Operate. 
14. Attend all sanitary survey inspections and site as~cs~mcnts as directed~+~ 

by state personnel. 
15. Oversee source water protection, watershed protection, and other activities 

associated with chemical waivers or otherwise .required by this Rule. 
16. Keep complete and accurate water s~ sip iT~ ~~~corcl~. 
17. Carry out all required reporting requirements including submitting 7l complete 

monthly report to the Secretary by the 10th day ~~t~the following month when 
required. 

18. Develop and maintain an accurate site plan sh~~~~ i ng the water source and 
distribution system. 

19. Respond to consumer complaints ~~r~~mp~l~~. 
20. Comply with all applicable state and f~cderal staititus, rules and orders governing 

water system z-c ~~u 1 anon. 
21. Conduct al I ~lutics ~v ith reasonable care and judgment for the protection of public 

health, puE~lie safety, and the environment. 
22. 
23. 

^_~. Mana~L~ th~ s~ ~tcm's flushingpro eram_ 
`` 2~. Mana e the s~ stem's valti c exercise and operation.; 

~2 . Set and adjust chemical ~losa sme. 
27 Set adjust ar~d replenish chemical mixes and batches. 
28. Supervise authorize and accept responsibili for repairs maintenance and 

inspection of water system infrastructure. 

(c) The Certified operator may at their discretion delegate to on-site or contracted personnel the 
following tasks to be"completed under the authority of the certification of the water system's 

validly-certified operator: 
1. Routine chemical residual monitoring; 
2. Meter reading; 
3. Collection of water quality samples; 
4. Transportation of water quali samples; 
5. Maintenance of waters  ystem grounds; 
6. Compilation of information for monthly reporting; 
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7. Monitoring and/or recording of s ts em pressure; 
8 Routine visual inspections of water system infrastructure; 

9 Checking and adding salt to ion exchange reservoirs as needed; 

10. Collection of routine total coliform samples; 
11. Water storage tank inspection/cleanin~;-ate-
12. UV treatment system maintenance; and 
13 Other treatment equipment maintenance under contract. 

(d) In instances where a water system is required to have both a treatment class operator and 

a class D operator the designated certified operator shall possess the apt?ropriate treatment class 

certification. 

12.3 Operator Certification 

12.3.1 To be eligible for initial operator certification. each ap~~licant must: 

(a) Submit an application on a form provided by the Secretary; 

(b) Meet the educational and experience requirements set forth in Section 12.9; 

(c) Classes 2, 3, 4 and D shal I ~~btain a passing g~~adc un the certification examination 

approved by the Secretary (:Class 1 operators ne~~j t~e~~istr~tion only) within the 

last 5 years; 
(d) Pay any required fee; and 
(e) Classes 2 3 4 and D must satin lv il~e requirements o~~Operator in Training 

established in 1?.6 below; and 
(f~e3 Satin fy all ~~thci~ state mandated requirements for professional licensing and 

certif ieation. 

12.3.2 When replacing a Designated Certified Operator a~e~, the water system owner shall 

notify the Secretary in writing ~-no later than +~~ "n• a~~,~ 24 hours following the 

departure of the Designated Certified Operator of a 

plant or system The water stem shall designate a new Designated Certified Operator 

within 15 dam^~ +'~:~'~, '~n' ''^"" following the date the Certified Operator ceases 

operation of aslant ors st~m_~~=~~~ ~' ~' y':~~ ' ''~ 'b "+~'' ~"~'~'~`' 

1233 Whenever a n~~~ Public water system is constructed, the water supplier shall employ or 

contract with an operator certified in the corresponding class for the new facilities. 

12.3.4 When significant modifications are made to an existing Public water system which 

change the system's classification, the owner shall designate an operator of the 

anbronriate class or higher who is available to operate the water system within 30 days. 

If the historic operator does not possess the required class certification as the system 

following the change in treatment the~are no lon ~e ~ible to be the Designated 

Certified Operator of the system and the historic operator must satisfy the requirements 

of 12 3 6 below to obtain an waded class certification. This includes working under the 
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supervision of a validly certified operator of the appropriate class. ~e-e~~~~+~•.'~` ~'~^" 

12.3.5 An operator holding a treatment certification in any class is permitted to operate all 
facilities in that treatment class and any lower treatment class. Class 4C is the highest 
Vermont water operator treatment class. Class D operators must also possess a treatment 
certification to operate any class treatment system otherwise the~~only operate class 
D systems as defined by 12.8.5 below. T~,:~ ~ ~'^ a^e~ ~^+ ~ r'_u +~ ~'~""'' 
ra:~,..:~,,,~;,,., ,,,,i.,~ 

123.6 A certified operator may move from class or sub-class 2, 3. oc ~}A, 4B, or 4C ~~ 
•T,~*~r ~~,^*~~ ^'^~~ to the next higher class e~e-if ~e-e~-~ia~ the satisfyies all of the 
following: 
(a) the operator has obtained a passing grade on the etamination o f the higher. class; 

and 
(b) thev ~e-e ke haves worked as an operator-in-training for six mt~nths in the next 

higher class and satisfied the requirements of 1_'.6 below. r'~~ ~~~~~~~ ~~, ~H 

123.7 A certified operator seeking a Class D certificate shall satisfy the requirements for initial 
certification. There is not an avenue through which operators may move into D from a 
treatment-related class certificate or from Dinto atreatment-related class without 
satisf~n t~g ~h quirements of 12.3.1 above. 

12.3.8 Applicants who did not obtain a passing grade on a written certification may not 
re-take the examination i'~r 30 days. Follc~~~~in~ the 30-day period, annlicants may 

*' ~ ~ ,' , - " ~--be retested at any scheduled examination for the particular 
class or via ~~nip~iter-ba~cd e.~camination. 

12.3.8 ~'~ 

123.9 ~l~h~ operator's current ccrtitication''shall be displayed in the office or plant of the system, 
and ~~rovided for inspc~t~ion upon reasonable request. 

12.4 Revucatio~~ or Suspe~ision of Operator Certification 

(a) The Secreta ~-` may suspend-or revokei an operator's certificate granted under this 
section, n~~~ ~ ~*~~~~ ~~a ^~~^~*~•~~'~~ +^'~~'~~nY~ if the Secretary finds good cause to do 
so. Good cause to suspend or revoke, an operator's certificate shall include any of the 
following: +~...,. +~.o ,.o..f:~,,..,-e ~,,.~ao.. ~..,~. 

1. Failing to adhere to or use care, ~ud~ment, and knowledge in the completion of the 
aerator's duties identified in 12.2.2 resulting in an actual or potential threat to public 
health; 
2. Actual or potential threats to public health that arise when uncertified on-site personnel 
acting under the debated authority of the designated certified operator fail to adhere to 
or uphold care judgement, and knowledge in the completion of operational functions; 
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3. Obtaining a certificate through fraud, deceit, or falsification; 

4. Submitting false or misleading information re arding anv application for initial 

certification or certification renewal: 

5. Submitting false or misleading documentation relating to the operational, maintenance, 

monitoring or reportin~reyuirements of a public water system; 

6. Conviction of a crime related to the practice of the profession or conviction of a felony, 

whether or not related to the practice of the profession. If an individual is convicted of 

either of these types of crimes, the Secretary shall consider the following; in determining 

whether to deny or disc line a license or certification to the indi~ idual: 

~a,~ the nature and seriousness of the conviction; 

the amount of time since the commission of the crimc: 

~ the relationship of the crime to the ability, ca~acit~, and fitness required to 

perform the duties and discharge the responsiUilties oi'th~ z}rofession; and 

evidence of rehabilitation or treatment 

7. Havin~a professional or occupational certifi~ati~~n or license from an~~ther certifying 

or licensin~authorit~pended, revoked, or r~l~used re~►ewal or reinstatement for any of 

the reasons identified in this section. 

~~ 

;~~„~~~ 

~~ 

Lam:\ +l,o F,,;1„«o t., , ,I,I~ „.~ ;,,.7rt,,;o„♦ :., +l,a .moo«fti«,,,.,,,.~ .,F*1,~ 
b 

(, 1-„ ,-~ ~f:o -

(b) the SecretarXshall provide w ritten notice of suspension or revocation includingthe 

reason(sl for such`actions, 'to the operator in~~olved. The effective date of the revocation 

or suspension will be the date specified in the notice sent to the operator. An~perator 

who receiaes such notification shall have th'irt~days from the receipt of the notice to 

submit ~~ ~~ ritten r~qur~t for a hearin~~ t~~ the Secretar~If requested, the Secretary shall 

provide an opp'o~~tunit~~ f~~r a hearing. The submission of a request for a hearing does not 

~ta~the effective date ~,f the Secretary's decision. 

(c) Tl~c Secretary shall set Forth ~~ hat steps, if any, may be taken by the certificate holder to 

reapply for certification if a previous certificate has been revoked. 

(d) In situations where the operator does not control the budget for water system 

maintenance and/or compliance, to avoid revocation of the certification, it is the 

designated certified operator's responsibility to either remove themselves from the 

(e) 
in section (a) of this provision. 

i~,~ Tt, t• ~~;aoa ;,, i n v_c n ~i ~Qn_ 
tv~--rn8--&gpzicEH~t-Hfl~ 8'6~$E-&~i~6i~-9~~s~ ., 

12.5 Recertification of Expired Certificates 
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Any operator who fails to renew their ~~~ certificate within sixty days following the 
expiration date of the certificate may not receive a new certificate until they retake the applicable 
examination, ~e-e~~ke successfully passes the qualifying examination1 and meets the 
requirements set forth in Section 12.3.1. 

12.6 Operator-in-Training (OIT) 

12.6.1 An Operator-in-Training (OIT) certification is required to operate a Public water system 
under the direct supervision of a certified operator and may be b 'anted by the Secretary. 
Application must be made on a form supplied by the Secretar} . 

12.6.2 Upon written notification by the certified operator over~ecin<r thy. OIT's operational 
experience, s~pe~se~ that the OIT has completed the niiiimuin required operational 
experience for full certification in the appropriate class ~~~~> ~7nd an 
accompanying statement that the OIT is capable of operating a public d~~i nkin~ water 
system to the satisfaction of the operator to warrant issuance of a certificate. the Secretary 
may issue the appropriate operator certificate prc~~ ided the OIT has satisfied all operator 
certification requirements of this part. If the OIT is n~~i able to submit sucl~~~iotification by 

accept such notification and 
extenuating circumstances. 

12.7 Provisional Certification 

12.7.1 A Provisional Certificate m ay be issued by the Secretary to an applicant-for the operation 
of a specific water system ~~~hen the applicant has not met the full certification 
requiremen~5 foe experience iii that water system class. A Provisional Certificate may be 
issued provided the specific water system has exhausted all reasonable efforts in 
recruiting ~ I~u I I~ certified operator. and the applicant has obtained a passing grade on the 
oper~itor c~amination for the ~~articulac ~4~ater system class. 

12.7.x' ~l he Provisional L c~~tii~icate Application shall be co-signed by the applicant and the owner 
of €e-r the water system which will be served by the provisionally certified operator. The 
owner ~~ Fthe water sys~~~n shall certify that the applicant has had operator training by ire 

~r, ~-,, ,+~~~.~~ ~~~~„'*^„+ industry_professionals, or other certified operators and is 
capable ~~f operating the specified water system. The Provisional Certificate has the 
following restriciiun5: 
(a) It shall be issued for operation of a single, specific water system; 
(b) It shall=be valid only for a time period equal to the minimum operating experience 

requirements identified in Table 12-1 of Section 12.9; and 
(c) It shall be non-transferable. 
(d) Shall be continent of review/approval of the system's O&M Manual and a 

compliance determination. 

12.73 To convert from a Provisional to a Full Certificate, applicants must: 
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(a) present evidence of having been employed in a particular water system for a 

specific amount of time, to include all time in training with equipment 

manufacturers, consultants, or other certified trainers/operators (see Table 12-1, 

of Subsection 12.9; and 
(b) present evidence of having obtained a passing grade on an examination for the 

particular classification being sought and evidence that all other certification 

requirements have been met (see Subsection 12.2.1). 

12.8 Classification of Public Water Systems and Drinking Water Facilities 

Each Public water system is to be classified by the Secretary as yet f~~rth in this rule. There will 

be five classes, 1 through 4 and D. 

12.8.1 Treatment Class lA 

This class of Public water system includes Transient \on-Community water ~vst~ms ~~vith 

distribution and using any of the following techn~~lo~ri~s 

(a) No treatment; 
(b) Ion exchange for the sole purpose of water softening: e+ 

(c) Cartridge filtration for aesthetic pum~ses; or 
~~} Limestone contactors. 

12.8.1.1 Treatment Class 1B 

This class of Public water s~ stun includes Transient Non-Community water systems with 

distribution and using and cif the fo1~1~wing technologies: 
(a) Disinfection with chl~~~~ine ~r W, including standby capability. 

(b) Treatment of sec~~nda~-~ contaminants with 4~n active service contract. The contract for 

such treatment mint be k~a~t ul~-to-date and made available to the Secretary upon 

regt~cst. 

A higher class of operator is not rewired for point of use treatment at commercial establishments 

undertaken for aesthetic purposes Aesthetic purposes as used here includes soda machines, 

beverage machines coffee production and similar activities and such classification will be 

made at the discretion of the Secretary. 

12.8.2 Treatment C I as s 

This class of Public water system includes Public Community, Bottled, and Public Non-

Transient Non-Community water systems with distribution and any of the following 

technologies to treat groundwater: 
(a) No treatment; 
(b) Disinfection with chlorine or iJV; includin~~s systems with standby chlorination; 

(c) Ion exchange for the sole purpose of water softening; a~ 

(d) Treatment of secondary contaminants; 
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(e) Limestone contactors if installed for aesthetic purposes only, not as a result of Lead and 

Coffer sampling results, or;: 
( fl Consecutive water systems regardless of source type, that do not meet the definition of 

12 8 5 below and provide treatment according to Class 2 specifications above. 

12.8.3 Treatment Class 3 

This class of Public water system implies to all des Public , 
T rr +,.r r , .,,,a u„~-~;^ 'T'...,,,c;~„+ ~T^„ r'^--~-„•. ̂ ;+~, water systems with 

distribution and any of the following technologies to treat groundwater: ., 

(a) Disinfection by other than chlorine or LTV; 
(b) Sequestering of iron or manganese; ~'+ +' ~ ~ "^"; 
(c) Fluoridation; 
(d) Corrosion control including limestone contractors ifinst~~l led in n~ponse to a lead or 

copper action level exceedance; 
(e) pH control; 
(~ Air stripping; 
(g) Granular activated adsorption to address rimar contaniinaiits• 

(h) Ion{~ie~r exchange to achieve compliance with an I~~TCL ~r the manganese health 

adviso 
(i) Aeration; e~ 
(j) Reverse Osmosis Micro ~"  filtration, nanofiltrati~~n. ultratiltration; 

(k) Authorized blending to achieve com~l lance with a primary contaminant; or 

(1) Consecutive water systems regardless of source type tl at'do not meet the definition of 

12.8.5 and nrovid~ treatn~ei~t according to' class 3 specifications. 

This class also includes all Public ~~~ater systems using groundwater determined to be under the 

direct influence of suri~c~ ~~ at~r and which have a li ltiation waiver. 

12.8.4 Treatment Class -4 

This clasp ~f Public water syst~m includes -die r' ~~~-' ~~**'^a p„''';" "~"" 
T * ~_ ~ •+~. a D ~~• '~' * *T~-- r'o~~ water systems which 

treat ~tse surfar e water, or wl~ i c h have groundwater determined to be under the direct influence of 

surface water ~~ ith respect to ~a hich a filtration waiver has not been issued. Class 4 is further 
differentiated by n~nulation served by the system in the following sub-classes: 

4A for served populations between 25 and 500; 
4B for servedpopulations between 501 and 3,300; and 
4C for served~opulations greater than 3,300 

For a stem categorized in 4A or 4B above that is ~r win~ and whose class changes between 

sanitary surveys or other routine regulation the Secretary shall consider administratively 

upgrading the class of the respective aerators to accommodate the growth of the system. 
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12.8.4.1 ~~ -~̂ 

„_ 

~ • - _- - - - 

12.8.4.2 C~~:~-T~, n 

~. 
,. _ ~ ~ 

~~ 

12.8.5 Class D 

1. This class of Public water system includes the following: 

~ _ Consecutive Public ~~ ~~~~ter systems serving X389 500 people or more 

and that have onl~~ a distribution system. ~ This ty~~e of Class D system purchases its 

water and does n~~t ha~~o any source ui~ fireatment associated with it; this class of 

systems may have ~wr~~~~~ oi~ pumping facilities.. 
_ Public Commu n its ~~ ater systems serving_500 or more people with any of the 
following are rcc~uired t~, ha~~e an operator with both a treatment certification as 
~identilied at~o~~t ~1nd either a - ~Lc~~acv Distribution" or a Distribution certification as 

identified below oi~ 5e~~~r~lt~ ~ertii i~d treatment and distributions sty em operators or 
ccrti cations when the~~c are: 

the~ublic water system; or 
?) fire protection through~gnated fire hydrants connected to the transmission 

or distribution system. 
~ Public Non-Transient Non-Community water systems serving 500 or more people wi 

fire hydrants connected to the distribution system for the purpose of firefi~htin~ are 

required to have an operator with both a treatment certification as identified above and a 

"Legacy Distribution" or a Distribution certification as identified below or separate 

certified treatment and distribution system operators) or certification(s). 

2. Public water systems meeting the definition of 12.8.5(a), (bl, or (cl above are required to 

obtain a certified Class D operator or the existingoperator required to obtain a "Le~acv 
Distribution" certification no later than Julv 1, 2029. 

~ Legacy Distribution Certification: Operators who have passed a treatment exam prior 

to Julv 1 2029 and can document 1.5 years of experience at a water system(sl meeting 
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the definition of 12.8.5(a) (b) or (c)- above, may attend and complete aState-provided 
distribution training class in lieu of taking the distribution class examination. Unon 
satisfacto~ completion of the state_provided training these operators will be issued what 

will be referred to as a "Le~acv Distribution" certification. This certification will apply 
only to the systems for which the operator has 1.5 years of experience or greater as of the 

time of submittin ht eir implication, no later than July 1, 2029. Should a "Le~acv 
Distribution" operator wish to work at a system for which they previously do not have the 
required 1 5 years of experience they would need to pass the Distribution exam to be 
granted a Distribution certificate according to this section. 

~i) Legacy Distribution Certification renewal shall be 1 i n ked with the respective 
treatment certificate and follow the 3-year renewal ~~~ ric~~1. assigned to the 
treatment classification. 

Distribution Certification: 
Operators who have not previouslypassed the a~pro~~riate treatm ent exam or had the 

required 1.5 years of experience at a specific «ater system meeting the definition of 
12 8 5(a) (b) or (c) above will not be eligibly t~, obtain a Le~acv Distribution 
certification and instead shall meet the certi'f~'catiun requirements for a Distribution 
certification as identified in this chapter including p~~s~in~~ the certification examination 
and having the minimum required applicable experience. 
ii Operators who earned a passin~> grade on the class -D exam after January 1 2018 who 

have not adhered to the certification r~n~~val requirements of this section to maintain 
their D certification but have maintained ~i ~ alid class 2, 3, or 4 treatment certification as 
of the date of application apply to reinstate their cl~~ss full D''certification x 
2029 and be considered dual-certified ovine for~~ and so long as the cont. 
requirements for certi(~ication renewal established in this section are met. 

12.9 Experience and Education 

12.9.1 In dct~~~minin~.~ ~~~ h~~he~~ au a~~E~li~~~ut ha> the operating experience required for 
cerlitication ui a pa~~ticula~- ~tiater system class, the Secretary shall consider the 
following: 
1 j the period of satisfactc~i~ experience as a system operator or OIT in the respective 

certification clays sought; and 
2) operating experience in the rejective certification class sought accrued in another 

jurisdiction. 

All satisfactory. c~perience as noted above shall be considered e~ toward the total 
experience required for certification in the particular class for which application is made. 
Operating experience is defined as time spent at a facility, plant, or system in satisfactory 
performance of operational duties. 

12.9.2 All applicants shall have a high school diploma or a general equivalency diploma (GED). 
The Secretary may allow experience and relevant training to be substituted for a high 
school diploma or GED. 
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12.9.3 Table 12-1, below, contains the minimum experience requirements for certification. 

Table 12-1-OPERATOR CLASSIFICATION REQUIREMENTS 

Public Water System 
Class s 

.Class of Operator Operating Experience 
Re uired rs 

~~2, 3, 4, and D Operator-in-Training (OIT) NONE 

~,~2, 3, 4, and D Provisional NONE 

lA Operator Class lA NONE 

1B Operator Class 1B NONE .: 

2 Operator Class 2 1 .5 

3 Operator Class 3 1 .5 

~ '~

4A Operator Class 4A 2 

4B Operator Class 4B 2.5 

4C Operator Class 4C 3 

D Operator Class D 1.5 

12.9.4 Substitutions for Experience Requirements 

(a) Substitutions with related schooling; or r~,urscs may he ma~l~ .For ~ to 50% of the 

required on-site experience for Classes ~, ~. -~4-}. ~~~. ~L3. -~C', and D'~• ~ 

(b) Formal Educati~>n 

(1) Hi~~h Schu~~l cducati~~n cannot be substituted for any experience requirement. 

(? ) Approvzd ccle~~ant formal ~rcademic education at the post high school or college 

level may be ~ubstitutcd fc,r experience requirement on a year for year basis, 

subject to the ~0 percent limitation described in Subsection 12.9.4(a) above. 

I hi~~ty (30) semester hours or equivalent educational hours of credit are 

consicicred to represent 1 year of formal education. 

(c) Operator Traiiiin`~ 

(1) Specialized operator training courses, seminars, workshops or approved technical 

conferences may be substituted for experience requirements subject to the 50 

percent limitation previously described. Continuing Education Units (CEUs) 

totaling 30 are considered equal to 1 year. 1 CEU equals 10 Training Contact 

Hours (TCH). 
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(d) Partial credit toward operating experience may be given for experience in plant or system 
maintenance, in a laboratory, in a different certification category than that which is being 
applied for, and in related (allied) trades, as determined or approved by the Secretary. 

12.10 Certification Renewal 

12.10.1 A certified water system operator shall submit to the Secretary, at least 30 days before the 
expiration date of the certificate, a completed application on the form approved by the 
Secretary, including any fee due and signed statement by the or~rator attesting that all 
required credit hours have been completed for the respective ~~enewal period and the 
operator meets the minimum requirements for their certification to be renewed. ~ 

- uppii~ K..>

a T If the application is complete, *'~~ ^ ~+~~~~~~` -~~' ~~+~ ~^ -'~ "'+" ^~ 
c~^*:^^ ,'' , , '~^-,~'~~~^ ~,'~"~~, and the Secretat~~ tind1 iio cause under ~'~ 
this section to deny the application, a renewed c~~~titicate shall be issued. 

- - '' The burden of ~urtification 
renewal is assumed by the applicant and failure of tl~~ ~~;~retary to provide notice shall 
not constitute a basis for contesting the expiration ot~ an operator certificate. The ap~rlicant 
bears the burden to renew their certification. The aP7~li~ant may not use the Secretary 
failure to provide notice of a required renewal to c~,nt~~t an expired operator certificate. 

12.10.2 Should an operator with enough TCH to apply to a renewal of their certification earn 
TCH in the calendar year of a renewal cycle, but not elect to apply those hours toward the 
current renewal the~mav a~pl~~ those hours to the next renewal period. This must be clearly 
stated on the renewal form. 

12.10.3 Certific~~ti~~n r~nc~~~~l shall occ~~r on ~~ schedule as shown below and shall be based 
on ~~ai ious methods ul recerti l ication ~l~p~nding on water system class. 

Table 12 —2 Duration of drinl:in<~ water operator certificates 

Class of 
Certificate 

Duration of Certificate, 
Years 

Method of Certification 

lA 3 Registration 

1B, 2, 3, 4A, 4B, 
4C, and D 

3 Satisfaction of TCH requirements 

n n i n i n u r~~ 
> > > 

31

~ ~ 
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12.10.3 Upon receiving prior approval from the Secretaryoperator may retake the 

certification exam for their respective class and upon passim the exam, be allowed to 

renew their license without completing the required TCH for that renewal period. This 

option is allowed once per class, per operator. 

12.10.4 Certifications issued under the Rule may be for ~y ems a different duration 

than shown above, in order to stagger the renewal dates for more efficient administration 

of the program at the discretion of the Secretary. 

12.11 Continuing Education 

12.11.1 Continuing education requirements for certification ren~~~ al ai~~ as follows, 

according to the training categories established in 12. ( 1 .' an~i 1 ?. 1 l .5 below. 

(a) Water System Class lA operators are e~~cc~uragzd to complete at least 3 TCH 

** a *,~~~* ~'~~..r~ of state approti~ed seminar or other appro~e~d instruction 

each 3 year renewal period. 

(b) Water System Class 1B operators shall complete at least 3 TCH ~'~~~a ~+'~^~+ ~ 

~~ of a state sponsored seminar or other approved instruction each 3 year 

renewal period. 

{-~(~ Water System Class 2 operators shal l co~n~letz at lean 10 TCH ~~~^a ~+'~^~+'" 

~ of a state sponsored seminar or other approved instruction each 3 year 

renewal period. 

Lid Water S~;tcm Cla~~ ~. 4, and D operators shall complete at least 20 TCH ~ 

~n of stag ~pon~~7red seminars or other approved instruction each 3 year 

reanewal period unless the operator is "dual" certified for both Treatment and 

Distribution in which case the aerator must complete training hours in 

accordance with 12.11.6 below. 

12.11.2. For ~~ch renewal cycle cla~~ ~ 3 and 4 operators shall obtain no less than 30% of their 

requiieci TCH from topics included in Category 1 below; no less than 30% of required 

TCH li~um't~pics included in Cate~ory 2 below• and the remaining 40% from any training 

category as t~~,llovc~: 

Table 12 -3 Training Cate«ories for Treatment Certification 

Category 1 Cate~ory 2 Cate~ury 3 

To ics Re ulato Treatment 11 other a roved 
rainin to ics Public Health Distribution 

Mana ement and/or 
Finance 

Source Protection 

O eration and Maintenance 

Minimum Hours 3 hours er renewal 3 hours er renewal o minimum 
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Class 2 
Minimum Hours 
Classes 3 4 

6 hours er renewal 6 hours er renewal o minimum 

12.11.3 Assignment of Class Categories 
(al Class offerings will be assigned a cate~ory or in some instances will cover multiple 

categories above. It is the obligation of the operator to identify from the possible assigned 
categories how they are seeking to apply each TCH to their respective certification when 
multiple categories apply. 
~b Single classes providing less than 3 hours of TCH will not he ~~c~~initted to be sub-
divided among multiple categories. 
~ Single classes providing 3 or more hours of TCH will be permitted to be sub-divided 
amonmultiple categories in half-hour increments. 

12.11.3 Documentation of continuing education shall be submitted to thr Secretary to 
account for each TCH received and being, au~~lied to the ot~erator's certificate for renewal.-

„b e 

. Documentation will be provided by the applicant f 
~es~~. Acceptable documentatic~ii shall consist of individual course completion 
certificates (pre-approval of course requii~edl or formal course ci~n-in sheets forpre-
approved courses containing the si~~nat~~rc of thy. applicant confirming attendance. The 
operator shall identi the respective cate~~~,rics fur each ~fCi l earned on a form provided 

by the Secretary. The Secretary will re.'i~~~ and audit a select portion of renewal 
implications every i~enew~il cycle to ensure ~onsistenc~ and adherence to the requirements 
above. 

12.11.5 For ~tich re~~e~val rZ~ I~. class D ~~~crawrs shall obtain no less than 50% of their required 
TCH from topics included in Cats ~~ory 1 below; no less than 30% of required TCH from topics 
included in Category 2 below. and the remaining 20% from any training category as follows: 

Tahle 12-4'Training Categories for Distribution Certification 
Category 1 Cate~ory 2 Category 3 

Topics Regulatory Treatment All other a roved 
P~~blic Healt Mana ement and/or 

Finance 
trainin to ics 

Distribution O eration and Maintenance 

Work site safe H draulics um s 
ressure etc 

Minimum Hours 
Class D 

10 hours er renewal 6 hours er renewal o minimum 

12.11:6 
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Certain Certified Operators who possess both a treatment classification and a distribution 
certification may a~ply a specified amount of distribution-related TCH to both the treatment 
classification and the distribution certification per renewal cycle, meaning a set number of hours 

can be treated as "dual" credits. These "dual" distribution credits amounts may be applied as 
follows:

1. Treatment classification 2 operators who possess a distribution certification may 
treat up to 5 TCH as "dual" credits per renewal cycle. The Operators must complete 
at least 15 total TCH. This shall consist of 10 hours under "treatment" as identified in 
table 12-3 and 5 hours from Category 1 or 2 in table 12-4 to apply toward 
"Distribution".
2. Treatment classification 3 and 4 operators who possess a distribution certification 
may treat up to 10 TCH as "dual" credits per renewal cY~lc. The Operators must 
complete at least 30 total TCH. This shall consist of 20 hours under "treatment" as 
identified in table 12-3 and 10 hours from Category 1 or 2 in table 12-4 to apply 
toward "Distribution": 

When an operator possesses multiple certification~`i~ dual-certified trainingtopics (fisted in 

Cate~ory 3 in Table 12-3 only count toward the t~-~atiilent certii ication. 
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Subchapter 21-13 LABORATORY CERTIFICATION 

Introduction 

This subchapter applies fo the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; and 
(c) Public Transient Non-Community (TNC) water systems. 

13.1 Certification 

All laboratories doing analyses which are to be submitted by Public ~~ arcs• systems under this 
rule, must be certified by the Vermont Department of Health ~~nd all shad I be subject to the 
laboratory certification provisions of 40 CFR, Part 141. Suh~~art C, and §1-~?.10(b)(3) and (b)(4). 

Page 89 



Vermont Water Supply Rule 

Subchapter 21-14 (RESERVED) 
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Subchapter 21-15 CAPACITY 

Introduction 

This subchapter applies 'to: 
(a) Public Community water systems and 
(b) Public Non-Transient Non-Community (NTNC) water systems. 

15.1 General Requirements 

15.1.1 All proposed new Public Community and Public Non-Transient Non-Community 
water systems, for which applications were submitted on car ~lftcr ~lctober 1, 1999, shall 
demonstrate technical, managerial, and financial capacity prior t<~ obtaining a 
Construction Permit or an Operating Permit. A C.onstr«ctiion Permit or ~n Operating 
Permit shall not be issued until a determination leas been made by thz ~ccretary that the 

water system has demonstrated that it has. and will continue to have over the I~>>.ig term, 
technical, financial, and managerial capacity. Subehapte~~s 2l -4 (Construction Permits) 
and 21-5 (Operating Permits) identify the necessary ii~F~:~~~mation required f~~r submittal as 

part of permit applications. Appendix A of this rule identifies many of the technical 
capacity requirements, and Appendix R identifies the mananerial and financial capacity 
requirements. 

15.2 Technical Capacity 

15.2.1 Technical Capacit~~ Thal l ~~e~ierally be den~~~nstrated U}~: 
(a) Compliance ~~ ith Appendix A source water and infrastructure requirements; 

(b) An ap~.r~, ~~ccl Oper~~ii~~n and Maint~nanc~, Manual; 
(c) The retention of a ecrtified o~►eratui : and 
(d) A~~pr~~~~c1 "as-built~~ dra~~ ittgs. 

15.3 l~~ianugerial Capacit~~ 

15.31 l~l~~r~a<~~.rial Capacity, sh~~.11 generally be demonstrated by: 
(a) ~n organizational chart that shows clear lines of authority and responsibility, and 

identifies a ~~~rs~n(s) with decision-making authority; 
(b) Pr~~~f of e~ppropriate experience and expertise of managerial personnel; and 
(c) By-la~~ ti , pc>licies, and procedures for municipalities, cooperatives, homeowners 

associations and other similar organizations that define system and customer 
responsibilities and demonstrate acceptable management and decision-making 
processes. 

15.4 Financial Capacity 

15.4.1 Financial Capacity shall generally be demonstrated by: 
(a) Reliable cost and revenue projections that demonstrate revenue sufficiency, and 
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(b) Proof of implementation of sound fiscal management and control policies and 

procedures. 
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Subchapter 21-16 SOURCE WATER PROTECTION 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Domestic Bottled; and 
(c) Public Non-Transient Non-Community (NTNC) water systems. 

16.1 General 

All Public Community, Domestic Bottled water systems, and Non-Transient Non-

Community Water Systems shall have an approved SourcE Protection Plan. The owner shall 

prepare and submit a Source Protection Plan to the Secretary for approval. '`Public Transient 

Non-Community water systems are encouraged, but. n~~t required, to complete Source Protection 

Plans. 

16.2 Components of a Source Protection Plan 

A Source Protection Plan shall consist of a map of the delineaicd Source Protection Area; an 

inventory of the potential and actual sources c~F contamination in the Si>urce Protection Area 

located on the map; a management plan for the ~-i~ks from the potential and actual sources of 

contamination; and a contingency plan. Some parts uf~ the ~c~~~rc.e Protection Plan may also be 

required in the Operation and Maintenance Manual (see Ap~~cndiY D of this rule). 

16.2.1 Source Protection :~rca ~ta~~s 

The Source Protecti~, n Klan shall include a top~~~~raphic map showing: 

(a) the sourcc(s ) identified by name a~~d tho Drinking Water and Groundwater Protection 

Divrsion~s Source Numhc~; 
(b) the Source Protection :~~rca, including any delineated zones; 

(c) the lots and associated lando~~ hers, unless this information is included on a tax or 

orthopl~oto map sho~vin~ the source Protection Area; and 
(d) the lc~cati~n of any potential and actual sources of contamination. 

16.2.2 Source Protccti~~n Area Delineation 

For Public Communit?; 11'ater Systems, the Source Protection Area shall be: 

(a) the area approved by the Secretary; 
(b) the 3,000 foot fixed radius circle assigned by the Secretary prior to September 24, 1992; 

or 
(c) the area approved by the Vermont Department of Health prior to July 1, 1991. These 

approvals do not include restrictions imposed by the Board of Health in Health Orders. 

Where multiple Source Protection Areas have been delineated for a particular source, only the 

most current, approved, Source Protection Area shall be in effect. 
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Non-Transient, Non-Community water systems with groundwater sources shall delineate a 
Source Protection Area in accordance with Vermont's Wellhead Protection Program Guidance 
Document. Non-Transient, Non-Community water systems with a surface water source or 
Groundwater Under the Direct Influence of Surface Water source shall use the delineation 
methodology in Appendix A Part 3 of this Rule. 

Surface water systems with a 3000 foot radius circle Source Protection Area shall redelineate 
their Source Protection Areas) in accordance with Appendix A of this Rule, except for surface 
water systems using Lake Champlain as a source. 

Surface water systems using Lake Champlain as a source shall red~lin~ate their Source 
Protection Areas in accordance with Appendix A of this Rule or in accordance with the EPA 
approved Assessment Protocol for Great Lakes Sources, datecj ,1u~~~st S. 1999. The public water 

system shall choose which method to use. 

16.23 Inventory of Potential Sources of Contamination 

The Source Protection Plan shall include an inventory ~~1~ all p~~ten.tial. and actual sources of 
contamination within the Source Protection Area. The ins cr~tor~ shall include the type of facility 

or business and the contact name and add ~-~ss. As required i n 16. ~,1, a map shall be included 
showing the location of the potential sources of contaminati~~n in relation to the Source 
Protection Area and the sources. 

With prior approval of the Secretary, certain potential. 5ourccs of contamination may be grouped 
together instead of listed individually. 

16.2.4 Assessment of P<~tcnti~~l S~,urces of Contamination 

The Source Pr~teeti~~n Plan sh<~~l include an as~s~n~ent of high, medium, or low risk for the 
potential ~ourcc cif contamination t~, ail~ct the public water source(s). The Source Protection 
Plan shall include ju5li f ication for the ranking. 

The actual risk to the source ~~nd the hc~~l~h of persons from each contaminant at each activity 
will be made u~7on considerin~~ the following factors: 

(a) distance fi~om pote nt i a I or actual source of contamination to drinking water source; 

(b) toxicity of c ~ ~ r~ tam i n a nts (if chemical); 
(c) the relative elegy atiun of the bottom of source compared to discharge point or potential 

discharge point at the PSOC; 
(d) level of control exerted over PSOC; 
(e) volume of contaminant which is, or might be, released at the PSOC; 
( fl a past, present and ongoing, or a potential discharge; 
(g) the nature of the soils between the PSOC and the source; 
(h) the aquifer characteristics, if known; 
(i) type and severity of illness associated with the PSOC if contaminants are disease causing; 
(j) source construction integrity; 
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(k) detection of chemical or microbiological contaminants; and 

(1) other factors which might help evaluate the level of risk as high, medium, or low. 

For Zone 1 of a groundwater source, the risk ranking shall be "high" for any activity identified as 

a "prohibited land use'.' in Appendix A Subpart 3.3.1.2(e). 

For any actual sources of contamination, the risk ranking shall be "high." 

16.2.5 Management Plan of Risk 

The Source Protection Plan shall contain a plan for managing the puts ntial and actual sources of 

contamination. This plan shall be directed towards controlling ~ ~ i ~t i n ~~~ potential sources of 

contamination and, where possible, reducing risks of potential c~,utc~i»ination. 

At a minimum, the water system shall notify all lando~~ n~ rs within the Source Pr~~tection Area of 

the Source Protection Plan. Other techniques may ine I ude educational efforts un protecting 

groundwater and surface water, zoning ordinances; p~n~ch~~se of land or conservation easements 

to protect the drinking water quality, maintaining buffer zones f~c surface water serurces, 

educating the residents about proper septic systems and storab~ tank maintenance, developing 

educational programs for schools, etc. 

Water systems using Lake Champlain as a source s}~~ll inrlud~ in lO~-~1~ation about watershed 

protection in their management plan. The Sccr~ta~~~ «ill pc~p~~r~ this information. 

16.2.6 Contingency Plan 

All Source Protection Pl~n~ shall include a Contingc-na~~ Plan. The Contingency Plan shall 

include, but not be limited to 
(a) Identification of alt~rnativ~ drinkin~~ ~-eater sources, both long and short term; 

(b) A list of key pe~~s~~nnel to be nc~ti I ied in case of a water emergency; and 

(c) ~~ shut-downstart-up ~~r~,r~dur~. if one is not already contained in an approved 

(~p~~~ations & Mainte~~aiYce (O~~~'~~l) Manual. 

16.3 Updrires of Source Protection Plans 

Source Protecti~~n Plans sha ~I he updated by the Public Water System every three years. The 

updates shall be sul~r~~ittc~l tc~ the Secretary for review and approval. The update shall include, 

but is not be limited to: 
(a) Inspection repurts of potential sources of contamination; 

(b) Inventory and assessment of new potential and actual sources of contamination in source 

protection area; 
(c) Map location of new potential and actual sources of contamination; 

(d) Management plans for new potential sources of contamination; 

(e) A summary of any remedial or corrective actions taken on potential sources of 

contamination; and 
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(~ Changes in landowners; key town, county, or state officials; management techniques; 
source protection area; or other pertinent information. 

(g) Pertinent new requirements of state and federal rules which may have been adopted since 
the last update. 

16.4 Financial Assistance 

16.4.1 The Secretary may establish a financial assistance program to assist Public Community 

and Non-Transient Non-Community water systems in preparing and updating Source 
Protection Plans and Source Water Assessments. 

16.4.2 Any financial assistance program which is established ihr~~u<~h the Drinking Water State 
Revolving Fund will be detailed in the Drinking Water St<~t~ Revolving Fund's Intended 

Use Plan submitted to the United States Environmental Protection A ~ency. 

16.5 Construction of Sewer Lines in Source Protection Areas 

An owner who also owns sewer lines in its water system's S~~urc~ Protection Area shall provide 

for adequate protection of the source water quality as part of the design and construction of any 

new sewer lines in the Source Protection Area. The Secreta~~~ ~na~> develop procedures~on sewer 

line construction standards in Source Prot~ccion Areas. 
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Vermont Water Supply Rule 

Part 1 SUBMISSION OF PLANS 

Introduction 

This Part applies to: 
(a) Public Community water systems; 

(b) Public Non-Transient Non-Community water systems; and 

(c) Domestic Bottled water systems. 

1.0 General 

An application for a Permit to Construct or for a Source Permit ~T~ a ~i he submitted on an 

application form supplied by the Secretary. An application m~i~~ be submitted a minimum of 30 

days prior to the date of which action by the Secretary is de~ir~d. For lara~ r pr~~jects contact the 

Drinking Water and Groundwater Protection Division for t~ pi~al review time. Preliminary plans 

and the engineer's report for municipal projects sh~~uld h~ ~ubinitted for review ~~rior to the 

preparation of final plans. Approval for construction ~~ i11 nor b~ issued until complete, detailed 

plans and specifications have been submitted to the Sec~~eta~~~ an~i found to be satisfactory. 

Documents submitted for consideration of formal approval sh~zl I include but not be limited to: 

(a) general layout, including location plans 

(b) detailed plans and specifications; 
(c) basis of design, including a summary ; : AND 

(d) operation requirements, where applicable. 

1.1 Permit Application 

The requirements for tilin~~; an applic~~tion with the S~c~'~tary shall include but are not limited to: 

(a) The ~« ncr shall ~ompletc and ~i~~n the application form; and 

(b) A oriel dcst ripe ~n shall he pr~~~ i~1ed as part of this form including: 

1) purpose ~~fi tlYe pruj~ct_ 

(~) source of~~~~atcr ~up~l~: 

(3) service classification (commercial, residential, offices, recreational, etc.); 

(4) estimated average and maximum daily water demand; 

(5) general description of the proposed water system including length and diameter of 

water main. number of service connections, all other fixtures; and 

(6) fire pro~~ctiun where provided (i.e. number of hydrants, design fire flow, 

buildings) to be sprinkled). 

1.2 Engineer's Report 

The Engineer's Report for water system improvement shall, where pertinent, present the 

following information: 

1.2.1 General Information shall include the following: 

(a) name and mailing address of the owner; 
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(b) identification of the area to be served on a Vermont orthophoto base tax map; 

(c) general description of any existing water system or drinking water facilities, including 

age, general condition, and adequacy; 
(d) a letter of allocation from the Public water system serving the project, or Source Permit; 

and . 
(e) information on fire protection to be provided, if any. 

1.2.2 Extent of Water System, including: 
(a) description of the nature and extent of the area to be served; 

(b) provisions for extending the water system to include areas b~ ~ o n d 1 i i~its of intended 

construction; and 
(c) appraisal of the future requirements for service, includ,in`~ e.~istin`~ and potential 

industrial, commercial, institutional, and other water supply needs. 

1.2.3 Alternate Plans 

Where two or more feasible solutions exist for p~~coridin~ Public ~~-ater system facilities, 

including connection to an existing Public water system. tllc applivaiit shall discu-~s the 

alternative plans. Reasons shall be given for selecting the one recommended, including financial 

considerations, implementability and a romrarison of the minimum classification of the water 

system operator required for operation of each alternative facility. 

1.2.4 Design Criteria 

A summary of complete design criteria shall be submitted for the proposed project containing, 

but not limited to, the following: 
(a) safe yield of the source ~~ f supply (which may be waived for existing systems with no 

history of outa~~ ~ and ~~ h i c h «ill not allow further connections); 

(b) reservoir surface area. vulu~~~e and avolume-versus-depth curve, if applicable; 

(c) area and map of s~~urce ~rot~rti~,n arc~i, including an accurate GPS location of the 

sotu~ce(s); 
(d) estimated average and maximum d2y water demands for the design period; 

(e) numb~.r of existing and' proposed. sarvices; 
(fl fire ~`~,hting requirements; includes volume (gpm), pressure and duration of flow 

(minimum ~f 2 hours required); 
(g) flash mix, flocculati~~n and settling basin capacities; 

(h) retention times: 
(i) unit loading; 
(j) filter area and ~,he proposed filtration rate; 
(k) backwash rate; and 
(1) feeder capacities and ranges. 

1.2.5 Soil and Groundwater Conditions, including a description o£ 

(a) the character of the soil through which water mains are to be laid; 

(b) soil conditions prevailing at sites of proposed structures; and 

(c) the elevation of highest groundwater in relation to subsurface structures. 
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1.2.6 Water Use Data to include: 
(a) a description of the population trends as indicated by available records, and the estimated 

population which will be served by the proposed water system or expanded system; 

(b) present water consumption and the projected average and maximum daily demand, 

including fire flow demand (see Appendix A Subpart 1.2.8); and 

(c) unusual occurrences, including anticipated future industrial or commercial uses. 

1.2.7 Hydraulic Analysis 

A hydraulic analysis shall be performed on all proposed water system~. and may be required on 

major improvements to existing systems, demonstrating the arilzty e+f the system to meet 

pressure and flow requirements. 

1.2.8 Fire Flow Requirements to include: 

(a) recommendations of the Insurance Servi~~s Otfirc. current edition or the local: fire 

department as to fire flows required in the service area involved; systems used for both 

fire protection and domestic use must maintain a n~ inimum of 20 psi under fire flow 

conditions at all points in the distribution system anti prop ide adequate distribution 

storage to meet both domestic an~i fire iluw requirements (See Appendix A Subpart 

7.0.1). 
(b) fire flows which will be made available b~~ the p~-op<~~~~1 ~~r ~illarged system; and 

(c) information of type and connection to the water system r~ quired for building sprinkler 

systems, includin<~ back flow prevention de~•ices me~tiri~ Che applicable ASSE Standards 

and AWWA Stanil~~rd ?~'f - ] ~. 

1.2.9 Sewerage System 1~~ailahilit~ 

Describe the exis~in~, se~~era~~c system and intlicute location of existing and known future 

sewage treatment works, ~~ itl~ s~~ecial reference to their proximity to existing or proposed water 

systei7~ structures which may ~~ ft~ect the ~~peration of the water system, or which may affect the 

quality oPthe supply. 

1.2.10 Source oi~ ~~'ater Supple 

Describe the proposed source or sources of water supply to be developed, the reasons for their 

selection and provide information as needed to gain a Source Permit as required in Subchapter 

21-4. (Provide details~of operation when two or more sources are used.) 

1.2.11 Proposed Treatment Processes 

Summarize and establish the adequacy of proposed processes and unit parameters for the 

treatment of the specific water under consideration. Alternative methods of water treatment and 

chemical use should be considered as a means of reducing water handling and disposal problems. 

Pilot studies are required when the proposed treatment deviates from the conventional complete 
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treatment involving coagulation, flocculation, sedimentation and filtration with standard rates. 

Pilot studies may range from review of pilot studies on similar systems with similar raw water 

quality to full scale pilot system construction and evaluation. 

1.2.12 Waste Disposal 

Discuss the various wastes from the water treatment plant, their volume, proposed treatment and 

points of discharge. Disposal of water treatment plant sludge shall occur in a manner that is in 

accordance with the Agency of Natural Resources requirements. 

1.2.13 Automation 

Provide data supporting the selection of automatic equipment, fc~~~ t~~~atment plants, including the 

servicing and operator training to be provided. Manual ov~nide must be provided for any 
automatic controls. 

1.2.14 Project Sites: 

Include a discussion of: 
(a) the various sites considered and advantages of the recc)~~~i~7ended one(s); 
(b) the proximity of residences, industries, and other im~~ortant establishments and land uses; 

and 
(c) any potential sources of contamination that ~T~a.~ influ~~lce the quality of the supply or 

interfere with effective operation of the ~~ uttr system, 'such as sewage absorption systems, 
septic tanks, privies, cesspools, sink hole. sanitary landfills, refuse, garbage, 
underground storage tanks. h~~zardous sites. industrial facilities, direct discharge sites, 
agriculturaLland i~se. in~lu~iri~~1 dumps, etc. 

1.2.15 Financinat~ inrlu~ie: 
(a) estimated cost ol~ intr~~.ral p<u-t~ ref ll~e ~~~stcm; 
(b) projected estimated ~~nnual Bost ~,I~~peration; and 
(c) proposed methods to f fi nance both capital and operating costs. 

1.2.16 Futu~~~ l~~tensions 

Summarize plan n i n ~ fir future needs and services. 

1.3 Plans for Construction 

Plans for water system improvements shall, where pertinent, provide the following: 

1.3.1 General Layout: 

Include: 
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(a) One (1) copy of plans which are relevant to water system approval such as location of 
source, storage, if any, storm and waste water sewers, boundaries of area to be served, 
etc. 

(b) The first plan sheets shall contain: 
1. Project Title; 
2. Complete index of all sheets for the project; 
3. Location map including North identification; 
4. Legend differentiating between existing and proposed facilities and will be 

different for sanitary and storm sewers; 
5. Inclusion of professional engineer's seal and signature: and 
6. A scale bar will be provided when drawings are to ~c~~lc. 

(c) Plans shall be on nominal 2' X 3' sheets. 
(d) All sheets shall be legible; each sheet shall have the title of the s}~ect. project name, name 

of the public water system. 
(e) All revisions shall be so identified and include ~h~ registered professi~~nal engineer's seal 

and signature. 
(~ Location and size of existing water main. 
(g) Location and nature of existing water system structure ~ and appurtenancesr~~lfecting the 

proposed improvements, noted on one sheet, and lueati~ln plan showing project 
locations) within the municipality . 

1.3.2 Plan Sheets shall include: 
(a) stream crossings, providing profiles ~~ ith ~ Ic~~ations ui the stream bed and the normal and 

high and low water levels; 
(b) profiles having a horizontal scale of not mere than lUU feet to the inch and a vertical 

scale of not more than ~(1 [ect to the inch, with both scales clearly indicated, and plan 
views having a sea1~ ul~ n~~t inure than 50 feet m the inch; 

(c) location and ~i~e ~f the prope►-ty to be aced fc~r the source development with respect to 
known refer~nct~ such as r~~~~ds. strea,ns_ section lines, or streets; 

(d) to~?~~~~raph~~ and a~~ran~~cmclit ~~I~~~~~cs~nt or planned sources, roads, or structures, with 
c~~ntour internals not ~~reater than two feet, where necessary to detail construction grading 
and filling; 

(e) cicvaci~ns of the highest known flood level, floor of the structure, upper terminal of 
prut~cti~-e casings and outside surrounding grade, using a single datum which may be a 
Natioi~~~l Geodetic ~~ertical Datum or United States Coast and Geodetic Survey, United 
States Geological Sui~~ ~;y or equivalent elevations where applicable as reference; 

(~ plat and profile dra~~ ings of source construction, showing diameter and depth of drill 
holes, casing and. linear diameters and depths, grouting depths, elevations and designation 
of geological formations, water levels and other details to describe the proposed well 
completely; 

(g) location of all existing and potential sources of pollution as outlined in Subchapter 21-16 
of this Rule; 

(h) size, length and identity of sewers, drains and water mains and their locations relative to 
plant structures, also preferred type of pipe shall be indicated on the plan; 

(i) schematic flow diagrams and hydraulic profiles showing the flow through various plant 
units; 
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(j) piping in sufficient detail to show flow through the plant, including waste lines; 
(k) locations of all chemical storage areas, feeding equipment and points of chemical 

application; 
(1) all appurtenances, specific structures, equipment, water treatment plant waste disposal 

units and points of discharge having any relationship to the plans for water mains and/or 
water system structures; 

(m) locations of sanitary or other potentially contaminating facilities, such as lavatories, 
showers, toilets, and lockers, when applicable or required by the Secretary; 

(n) locations, dimensions, and elevations of all proposed plant faciliti~c; 

(o) locations of all sampling taps; and 
(p) adequate description of any features not otherwise covered b~ the specifications 
(q) Service connection detail must be provided. Curb stops i~~ust he shown on plan drawings, 

and they must be incapable of conveying surface loads onto tht srr~-ice line. 
(r) Any connection between potable water and buildin~~ s~~rinkler/firs ~~rotection systems 

must be shown and a state accepted method of prc~ eating backflow ~~r~~~ ided. 

1.4 Design Specifications 

Where pertinent complete, detailed technical specificati~n~ sh~~ 11 lie supplied for the proposed 
project, including: 
(a) a program for keeping existing w.it~r s~ stem facilities in ol,eration during construction of 

additional facilities so as to minimize interruption of se~~~ i~~ 
(b) construction details including materials. ~~u~~lit~ contr~,L and testing; 
(c) laboratory facilities and equipment; 
(d) the number and design of el~emical feeding equipment (see Appendix A Subpart 5.1); and 
(e) materials or proprietac~ equipment for sanitary or other facilities including any necessary 

back flow or back-siph~,na<~e protection and mating and linings in contact with raw, 
partially treated or I i n i~ h c ~i water. 

1.5 Re~~isons to Appro~~ed Plans 

Any deviations from approval ~~lans or s~?e~ifications affecting capacity, hydraulic conditions, 
operating units, the function ins, of water treatment processes, or the quality of water to be 
delivered, most he approved b} the Secretary before such changes are made. Revised plans or 
specifications shall he submitted in time to allow the review and approval of such plans or 
specifications bcfoi~e anv t~o~l~truction work, which will be affected by such changes, is begun. 

1.6 Additional Information Required 

The Secretary may require additional information which is not part of the construction drawings, 
such as head loss calculations, proprietary technical data, copies of deeds, copies of contracts, 
etc. 
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1.7 Record Drawings 

Record drawings, as built, are required at the completion of each project. These drawings shall 

be submitted within 60 days of final project completion. Construction details must be certified by 

the engineer of record. 
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Part 2 GENERAL DESIGN CONSIDERATIONS 

Introduction 

This Part applies to: 
(a) Public Community water systems; and 

(b) Domestic Bottled water systems. 

2.0 General 

The design of a water system or treatment process encompasses a broad cirea. Application of this 

part is dependent upon the type of system or process involved. 

2.1 Design Basis 

The water treatment plant, water system sources, a~1cJ pump stations shall be de~i~~n~d four 

maximum day demand at the design year, recommend~cj 3t~ ye~lrs hence. Water s~~~t~cn treatment 

plants, for water systems planning on future growth, sha 11 be d~ ~ i fined for maximum day 

demands expected at least 10 years hence. Water mains and tr~z~n~mission lines shall be designed 

for 50 years projected growth. Public water s~~stems serving tewe~~ than 100 connections, such as 

condominiums or subdivisions, need only ~~l~n for l~l~ov~7~ pr~jecte~ dern~nd. Specific per capita 

per day demands as outlined in Subpart 2.2. T~ll~lc A2-l. shal l he used to establish initial average 

day demand. 

When a water system, e~peetin~~ i~uture growth, r~,aches 90% of the capacity of treatment or 

pumping systems capacity . it shall c~~mmence planning for the required additional capacity. 

When pumping or trea~tmc~u ~~1~~acitrc~ reach 100' ~~, thr~°water system shall initiate construction 

of these facilities. 

2.2 Water lletnand 

Sou~cc ~~ iel~s will be coml~arecl against she maximum demands of the water systems to determine 

the adequac~~ oPthe source(sl to meet the expected demand. 

2.2.1 Average Day Demands 

The source's ability t~ i~~cet the average day demand is based on pumping 12 hours per day. 

When a water system's average day demand is being met by pumping in excess of 12 hours per 

day at the permitted rate the water system shall immediately apply for additional source capacity. 

2.2.1.1 For design of new systems or modification to systems without metered data records, the 

average day demands shall be based on the average day flow quantities in Table A2-1. 

2.2.1.2 Reduction in average day demands determined using Table A2-1 may be made based on 

the results of metered data. Reductions below 60 gaUperson/day will not be permitted in 

residential dwellings. A 10% leakage/aging factor will be added to empirically derived 
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average day demands. Four types of proposals may be presented to determine reductions 

in the average day demands. 

(a) Meter readings on the existing water system: 
(1) Must be tabulated on a daily basis for at least one year and readings must 

represent current usage; 
(2) Must include daily population figures or occupancy data when appropriate; and 

(3) On seasonally occupied dwellings, average day demands must be taken for period 

of maximum occupancy. 

(b) Meter readings on existing similar water systems: 
(1) must be similar in population type and usage anti mint be approved for study by 

the Secretary, and 
(2) two similar water systems should be monitored for at least one ~~~ear prior to 

analysis. 

(c) Installation of low flow plumbing fixture_ ~.~ ~~all~~~~ or less flush toilet, 3.0 gallon per 

minute or fewer showerheads, and faucet aerators ~~ i1 I a11u~4 for a 10%reduction in 

design flows as calculated from Table A2-1. 

(d) Other proposals, acceptable to the Secretsry, on a case b~ c~a~e basis. 

2.2.2 Maximum Day Demand 

When the peaking factor is t~vo (?)_meeting the masiinum aay demand is based on finished 

water production when pu m ~~ i n ~~ ? ~ Hours per dad at the same rate (GPM) as needed to meet the 

average day deman ~i . 

Maximum day demands ~~rt cict~rn~in~d as follo~~vs:' 

Average da~~ demands ~ ~~eakin~~ I~aetor = maximum day demands. In the absence of site specific 

data the p~~~king factor shall b~ two (2). 

Please note that the basis of design, including the definitions for average day demand and 

maximum dad dci~~and differ in Part 11, Small Scale Systems. 

2.2.3 Peaking fac~~~1~ 

2.2.3.1 The peaking factor on new projects and non-metered existing projects is two (2). 

2.23.2 The peaking factor, if based on metered data, must be based on the same information and 

conditions outlined in Appendix A Subpart 2.2.1.2, and is the ratio of the metered 

maximum day demand to the metered average day demand. The maximum day demand is 

the greatest amount of water produced by the water system on a single day during a 12 

month period, or other appropriate time period. 
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Table A2-1 - UNITIZED AVERAGE DAY FLOWS 
Engineering Design Criteria 

Tiniti~er~ Averaue nav Flow Quantities 

ESTABLISHMENT DESIGN 
VALUE 

Gallons Per Person Per 
Day(Unless otherwise 
noted below 

Assembly Areas, Conference Rooms 5 

Airports 5 

Bathhouses 5 

Bowling Alley (no food service) 75 Per Lane 

Camps: 

Campground with central comfort stations 
(4 people per site 

100 Per Site 

With flush toilets, no showers (4 people per 
site 

75 Per Site 

Construction Camps (semi-permanent) 50 

Day camps (no meals served) 15 

Day Care Centers 15 Per Child or Employee, Per 
Shift 

Resort camps (night & day) with limited plumbing 50 

Cafeterias 50 Per Seat 

Churches 
Sanctuary seating x 25% 

5 

Church Suppers g 

Cottages 50 

Country Clubs 100 Per Resident Member 

Country Clubs 25 Per Non-Resident Member 
Present 

Dairy Farms 20 per tie-up 

Dentists' Office 35 Per Staff Member 

Plus 200 Per Chair 

Doctors' Office 35 Per Staff Member 

Plus 10 Per Patient 

Dwellings 

Aparhnents 75 Per Person with Minimum 
of 2 People Per Bedroom 
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ESTABLISHMENT DESIGN 
VALITE 

Gallons Per Person Per 
Day(Unless otherwise 
noted below 

Boarding Houses 50 

Plus Addition for non-resident boarders 10 

Multiple dwelling (condominiums, town 
houses, clustered housin 

75 Per Person with Minimum 
of 2 Peo leBedroom 

Den with Couch 55 

Rooming House 40 Per Occupant Bed Space 

Single Family Dwellings 150 Per Bedroom 

Factories 15 Gallons Per Person, Per 
Shift, exclusive of 
Industrial Wastes 

Gyms 10 Per Participant 

3 Per Spectator 

Hairdressers ~ 10 Per Operator 

Plus 150 Per Chair 

Hotels** with Private Baths 50 Per Sleeping Space 

Hospitals 250 Per Bed 

Institutions other than hospitals 125 Per Bed 

Laundries, self-service 500 Per Machine 

Mobile Home Parks 

Systems Serving 4 or fewer trailers 450 Per Space 

Systems Serving 5 or more trailers 250 Per Space 

Motels**with private baths 50 Per Sleeping Space 

Nursing Homes 125 

Picnic Parks (toilet waste only/picnickers) 5 

Restaurants (toilet and kitchen wastes, including 
restaurant and bar seats 

30 Per Seat 

Additional for restaurant serving 3 meals 
er da 

15 Per Seat 

Restaurants (fast food-see Cafeteria) 

Schools 

Boarding 100 
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ESTABLISHMENT DESIGN. 
VALUE 

Gallons Per Person Per 
Day(Unless otherwise 
noted below 

Day, without gyms, cafeterias & showers 15 

Day, with gyms, cafeterias & showers 25 

Day, with cafeteria, but without gyms and 
showers 

20 

Service Stations 500 First set of gas pumps 

Plus 300 Each set thereafter 

Shopping Centers/Stores; 

Large Dry Goods 5 Per 100 Square Feet 

Large supermarkets with meat department, 
without arba e rinder 

7.5 Per 100 Square Feet 

Large supermarkets with meat department, 
with arba e rinder 

11 Per 100 Square Feet 

Small Dry Goods (in shopping centers) 100 Per Store 

Subdivision 450 Per Lot or 150 Gallons Per 
Day Per Bedroom, 
whichever is lar er 

Theaters 

Movie 5 Per Auditorium Seat 

Drive-in 5 Per Car Space 

Travel trailer parks without individual water & 
sewer hooku s 

Comfort Station 90 Per Trailer Space 

Dumping Station 35 Per Trailer Space 

Travel trailer parks with individual water & sewer 
hooka s 

125 Per Trailer Space 

Veterinary clinic (3 or fewer doctors) 

Without animal boarding 750 Per Clinic 

With animal boarding 1500 Per Clinic 

Workers 

Construction (at semi-permanent camp) 50 

Day at schools and offices 15 Per Person Per Shift 

*Elderly housing may be calculated at 1.5 people per bedroom. 
**Does not include laundry or restaurant demand. 

Page 13 



Vermont Water Supply Rule 

2.3 Plant Layout 

Design shall consider: 
a) functional aspects of the plant layout 
b) provisions for future plant expansion 
c) provisions for expansion of the plant waste treatment and disposal facilities 

d) access roads 
e) site grading 
~ site drainage .. 
g) walks, driveways and ramps 
h) chemical delivery 

2.4 Building Layout 

Design shall provide for: 
a) adequate ventilation <. 
b) adequate lighting and heating 
c) adequate drainage 
d) dehumidification equipment, if necessary 
e) accessibility of equipment for ope.rati~~n, servicing and remo~ al 

~ flexibility of operation 
g) operator safety 
h) convenience of operation 
i) chemical storage and feed ~~uipment in a separate ruu~~~ to reduce hazards and dust 

problems 

2.5 (Reserved) 

2.6 Electrical Controls 

Main switch gear electrical ec>ntrols shall be located above grade, in areas not subject to 

flooding. All electrical panels, includ ~ g control panels, shall be listed and labeled by a 

nationally rcco~nized testing a~~ency. 

2.7 Standby Po~vcr 

Standby power may be required so that water may be treated and/or pumped to the distribution 

system during power outages. If not proposed as part of the project, the engineer shall provide 

reasons for not including standby power. 

2.8 Shop Space and Storage 

Adequate facilities should be included for shop space and storage consistent with the needs of 

the designed facilities. 
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2.9 Laboratory Equipment 

Each Public water system shall have minimum equipment and facilities for laboratory testing as 

approved by the Secretary and as necessary to assure proper operation. Laboratory equipment 

shall be based on the characteristics of the raw water source and the complexity of the treatment 

process involved. 

2.9.1 Testing Equipment 

As a minimum, or as approved by the Secretary, the following laboratory equipment shall be 

provided: 
a) Surface water systems shall have a nephelometric turbidin~~tci- ~l~eeting the requirements 

of Standard Methods for the Examination of Water a~~d 11 ~r~~r~~~,~arc>>~. latest edition. 

b) Each surface water treatment plant shall have a ~T] m~tcr. 

c) Each iron and/or manganese removal plant shall have test equipment cat~able of 

accurately measuring iron to a minimum of t~.l Ong/1 and/or test equipm~ nt capable of 

accurately measuring manganese to a min i m u m u ~ 0.0 ~ m g/1. 

d) Public water systems which chlorinate shall hay e test ~qui.pment for detenaliiiing both 

free and total chlorine residual using the N,N-dieth~ l-p-~~henylenediamine colorimetric 

method in Standard Met~iodsfor rlae Examination of l~ ut~r and Wastewater, latest 

edition. 
e) Public water systems which fluoridatz shell ha~~e i~~t cc~uipm~nt [or determining fluoride 

by methods in Standard Methods for th~~ E_~~ur~~ir~a~r<~rr ~~t~ 11 ~~r~~r and Wastewater, latest 

edition. 
~ Public water syst~rnswhich feed polypbos~lYates shall have test equipment capable of 

accurately measuring }~h ,sp}7ates from 0.1 to 20 mg/1. 

2.9.2 Physical facilities 

Sufficient bench space. ~~ntilation. li,htin~~. safety equipment, storage anda laboratory sink shall 

be pro~~rdecl. 

2.10 iYlonitoring Equipment 

Water treatment. plants shall l~a~ e monitoring equipment to monitor water being discharged to 

the distribution s~ stem as I~~~llows: 
a) Plants treating sucfacz water must have the capability of monitoring and recording 

turbidity to meet the requirements of Section 6:4-6_7. Free chlorine must be monitored 

daily per Subsection 7.2.3. 
b) Plants treating groundwater shall have the capability to monitor and record free chlorine 

residual. 

2.11 Sample Taps 

Sample taps shall be provided so that water samples can be obtained from each water source and 

from appropriate locations in each unit operation of treatment. Taps shall be consistent with 
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sampling needs and shall not be of the petcock type. Taps used for obtaining samples for 

bacteriological analysis shall be of the smooth nosed type without interior or exterior threads, 

shall not be of the mixing type, and shall not have a screen, aerator, or other such appurtenance. 

Provision shall be made for sampling untreated well water using a sampling tap. 

2.12 Facility Water Supply 

The facility water supply service line and the plant finished water sample tap shall be supplied 

from a source of finished water at a point where all chemicals have been thoroughly mixed, and 

the required disinfectant contact time has been achieved (see Appendix ~ Subpart 4.3.2). There 

shall be no cross connections between the facility water supply sere i c ~ I ine and any piping, 

troughs, tanks, or other treatment units containing wastewater. u~~au~i~nt chemicals, raw or 

partially treated water. 

2.13 Wall Castings 

Whenever pipes pass through walls of concrete structures. con~id~ration shall be ~ ivcn to 

providing extra wall castings built into the structure to i~ac i I it~tc fu~u~e uses. 

2.14 Meters 

All water systems shall have an acceptable means cal' ~netz~~in~~ the finished water. 

2.15 Piping Color Code 

To facilitate identification c~l~ ~~ipi:g in plants and pumping stations, it is recommended that the 

following color scheme ~1 i l l l~~ utilized. 

Water Lines 
Raw Olive ~~een 
Settled or Clarifit~l Aqua 
F~llshed or Potable Dark blue 

Chemical Li~ies 
Alum or Primary Coagulant Orange 
Ammonia White 
Carbon Slurry Black 
Caustic Yellow/green band 
Chlorine (Gas and Solution) Yellow 
Fluoride Light blue/red band 
Lime Slurry Light green 
Ozone Yellow/orange band 
Phosphate Compounds Light green/red band 

Polymers or Coagulant Aids Orange/green band 
Potassium Permanganate Violet 
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Chemical Lines 

Soda Ash Light green/orange 
band 

Sulfuric Acid Yellow/red band 

Sulfur Dioxide Light green/yellow 
band 

Waste Lines 
Backwash Waste Light brown 

Sludge Dark brown 

Sewer (Sanitary or Other) Dark gray 

Other 
Compressed Air Dark green 

Gas Red 
Other lines Light gray 

In situations where two colors do not have sufficient co~~trast t~~ rasil`y differentiate between 

them, asix-inch band of contrasting color will be on one of the pipes at approximately 30 inch 

intervals. 

The name of the liquid or gas will also be oil the ~~ipe. Its some <<~sc5 it may be advantageous to 

provide arrows indicating the direction of floe. 

2.16 Disinfection Prior- To Use 

All walls, pipe, tanks, and cquiE~ment which can c~n~~c~ or store potable water shall be 

disinfected in accor~lanrc ~~ i~h _~~ «~ «~~~ procedure. See Appendix A Subparts 7.0.19 and 8.5.7 

for details. Plans or speci liratio~~s ~h~111 ~,u~~iiie the procedure and include the disinfectant dosage, 

contact ti~nc, acid meth~~d a I~ te~tin~ tllc results of the procedure. The tablet method is not 

acceptable. 

2.17 Manuals and Parts Lists 

An operation and mai~itenanre manual (see Appendix D) including equipment maintenance and a 

parts list shall be supplic~i ~o the water system as part of any proprietary unit installed in the 

facility. 

2.18 Operator Instruction 

Provision shall be made for operator instruction at the start up of a water system water treatment 

plant or pumping station. 

2.19 Other Considerations 
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Consideration must be given to the design requirements of other federal, state, and local 

regulatory agencies for items such as safety requirements, special designs for *'~~'~~~a~~^~~~~' 
persons with disabilities, plumbing and electrical codes and construction in or near the flood 

plain. 
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Part 3 PUBLIC WATER SYSTEM SOURCE DEVELOPMENT 
AND PROTECTION 

Introduction 

This Part applies to: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community water systems with sw~face water sources and 

sources determined to be ground water under the direct influence-~t,surface water; 

(c) Public Transient water systems with surface water sources and ~;ources determined to be 
ground water under the direct influence of surface water; and 

(d) Domestic Bottled water systems. 

3.0 General 

In selecting the source of water to be developed, theappli~~nt I~or a. Source Permit shall show, to 

the satisfaction of the Secretary, that an adequate quanti~~ of « ater ~~~ 11 be available, and that the 

water which is to be delivered to the consumers will meet the ~ accent requirements of the 
Secretary with respect to microbiologic~il. rhysical, chemical anal radiological qualities. Each 

water system should take its raw water froil~ the best available source which is economically 
reasonable and technically feasible. Proposed ~ource5 are eval~~~itc~i against six criteria; site, 
construction, water quality, water quantity, inte~-ferct~ce, and ~~,ur~~~ ~~rotection. 

Not all subparts of Part 3 ut~.~p~~~n~lix A may be relevant fir a ~atc-existing source. The 
applicant is advised to consult ~~ itll t11e Secretary for further guidance. 

General procedural requir~m~nt~ for a Source Permit a~~a outlined in Subchapter 4. Technical 
requirements for stzrfarc ~~~~t~r are in .'~ppe~nai~ :~~ Subpart 3.2 and for groundwater in Appendix 

A Subpart ~ .3 . 

31 llcserved 

3.2 Sut~f.~ice Water Develo~ament 

A surface water source includes all tributary streams and basins, natural lakes and artificial or 
natural impoundments abo~ e~~the point of water supply intake. 

3.2.1 Source Permit 

3.2.1.1 Source Permit Application (See Subchapters 3 and 4 for details) 

(a) A Source Permit will be based in part on existing threats to the water sources and the 
ability of the water supplier to effectively manage those threats. 

(b) Land within a 200 feet isolation zone of the intake (or as approved by the Secretary) shall 

be owned or legally controlled by the water system as in Subpart 3.3.1.20. 

Page 19 



Vermont Water Supply Rule 

(c) Land uses not permitted within 200' of the intake are listed in Subpart 33.1.2(e). 

(d) Fencing of the intake site may be required by the Secretary. 

3.2.2 Construction 

3.2.2.1 Design of intake structures shall provide for: 

(a) withdrawal of water from more than one level if quality varies «~ith depth; 

(b) separate facilities for release of less desirable water held in stora~~; 

(c) where frazil ice may be a problem, holding the velocity of fl u~~ i~ito the intake structure 

to a minimum, generally not to exceed 0.5 feet per second: 

(d) inspection manholes every 1000 feet for pipe sizes lame ~n~~u~~t~ to }?ermit visual 

inspection; 
(e) occasional cleaning of the inlet line; 

(~ adequate protection against rupture by drag~~in~~ ancl~urs. ice, etc.; and 

(g) ports located above the bottom of the stre~iin. I ~~ke ur impoundment, but at sufficient 

depth to be kept submerged at low water levels. 

3.2.2.2 Natural and Artificial Impoundments 

Site preparation shall provide for, where applicable: 

(a) removal of brush and trees to high Ovate r cic~ atior~; 

(b) protection from floods during construction_ 

(c) closure of all we115 ~~vl~ ic}I g ill be inundated. in accor~lanc~ with requirements of the 

Secretary; and 
(d) obtaining ne~cssar~~ ap~~ru~ a~~ and permits from.other local, state, or federal agencies. 

3.2.23 Filtration Rec~uiremcni 

All surf ice water sources shall bz tilterc~l and disinfected, or receive an avoidance of filtration 

waiver. in accordance with Seriion 62 ot~Subchapter 21-6. 

3.2.3 Quantitti= 

3.2.3.1 Safe Yield .~nalysi 

The quantity of water at ttie source shall be shown to supply the design year average day 

demands given either a 1 Q201ow flow condition for intakes without raw water impoundments; 

or a 20 to 50 year drought condition using a mass diagram for systems with raw water 

impoundments, and shall consider other withdrawals in the stream, including minimum stream 

flow requirements of the Secretary. 

3.23.2 Quantity Testing 
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In the absence of suitable long term gaged flows, existing information from surrounding 

watersheds may be used. Hydrology models used to predict low flow conditions must include 

gaged flows from the water shed in question. The proposed watershed shall be gaged on a daily 

basis during at least 30 days of the year's low flow conditions. Low flow conditions may be late 

summer and mid winter depending on the watershed. The method proposed for determination 

shall be approved by the Secretary prior to use. 

3.2.4 Water Quality 

The proposed source shall be tested for the water quality constituents listed= .n Table 6-1 of this 

rule, except for the disinfection by-products and disinfection residu~~l~. ,end any additional 

constituents that the Secretary requires. Section 6.14 contains i~~f~~rnlati~~n about Maximum 

Contaminant Level Goals. 

3.2.5 Source Interference 

Interference with existing withdrawals shall be evai~.iatecL Thy proposed withdrawal rate shall not 

create a potential health hazard nor interfere with existing. u~~ ~ of the. surface water source. 

These existing uses are to be identified by the applicant. Thee shall include but not be limited 

to: deeded or legislated water rights, uses for minimum strc~jm Il~w, and uses for assimilative 

capacity. 

3.2.6 Source Protection 

A source protection area shall be delineated for the sut•iace N c~tc;r source and a source protection 

plan (see Subchapter ? 1-16~ shall be developed v~~hich mitigates risks associated with existing 

and potential sources of contamination. 

3.2.6.1 Delineation 

Source prc~t~ction arras d~lin~~iti~,n Igor su~~face water sources shall include the following zones: 

(a) Lone 1 shall consi~~ of ~in ar~~ Zf1U feet in radius around the intake or as otherwise 

detej-inined by the Sec~-ztary. 

(b) Zone ~ shall consist of areas within the watershed located within 200 feet of perennial 

surface water and limitied to 17,000 acres. 

(c) Zone 3 shall consist of the remaining watershed area beyond Zones 1 and 2, except as 

may be reduced b~ the Secretary on a case-by-case basis giving consideration to the size 

of the watershed and the likelihood of contamination of the source. 

3.2.6.2 Source Protection Plan (SPP) 

A Source Protection Plan shall be developed in accordance with Subchapter 21-16. 
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3.3 Groundwater Source Development 

A groundwater source includes all water obtained from dug, drilled, bored or driven wells, 

springs, and infiltration lines and galleries. The degree of treatment required for a groundwater 

source may be similar to that of surface water sources in cases where the groundwater source is 

under the direct influence of surface waters as determined in Subpart 3.4. 

3.3.1 Source Site and Isolation Zone 

3.3.1.1 General Information on Sites 

Proposed source site locations shall be remote from all sources o f~ ~ untamination, hydraulically 

upgradient of major sources of contamination, and situated so ~i s t~~ m i r~ i~li i ze the impact from 

water quality threats. Proposed source sites will not be approved by the ticcretary in areas which 

may create a public health hazard or unacceptable risk. I~ cncing or posting e~f Source sites to 

restrict access may be required by the Secretary on a cage-by-case basis. On site ~e~t°age disposal 

systems located within the recharge area shall be lucated ~i minimum of a two year travel time in 

saturated materials from proposed source sites. 

3.3.1.2 Source Isolation Zones 

Permittees with s ~s s~ermitted after 1N~~~' ~u~e r~sponsiblc t~,r ~n~~u~in~prohibited activities 

under this section do not occur within the sourr~ isolation zc~n~. f Inc prohibited acts included in 

this section a~ply only to the Permittee as the .Secretary does not''have the authority to enforce 

against actions taken by ~~riv~ite landowners beyond the Permittee. 'r''~~ ~^„~^~ :~~'^+:^~ ~~~~ 

~, ,.~. 

(a) The isolation zun~ m~~v be incrcascd pit the discretion of the Secretary to insure 

reasc~l~able protection ui`~~atci~ s~~tem sources. 
(b) sou~~ce isolation zo~1c ~~eductio~l~ t~~ a minimum of 125', may be allowed if the following 

can be shown: 
~ I 1 An impeding layer of soil is present and located at least 200' around the source, 

«~ith no significant hydraulic connection to the proposed aquifer. Hydraulic 
connection. rn~ lack thereof, between aquifers must be determined by standard 
p~mlping test methods including: 
i) stressi~ig the production well or proposed aquifer, 
ii) monitoring the aquifer's response in multi-level piezometers, and 
iii) mapping areas of influence of the source in overlying unconfined 

aquifers. 
or: 

(2) Undevelopable land surrounds the source site such as rock cliffs. 

(c) Spring isolation zones may be reduced in a down slope direction provided that the area 

down slope of the spring is below the bottom elevation of the spring. This area must be 

large enough to include space for maintenance of the spring. In no cases shall a spring 

isolation zone be reduced to less than 50 feet in the down slope direction. 

(d) All proposed groundwater sources shall be evaluated for direct influence by surface water 

as per Appendix A Part 3. 
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(e) Permitted and prohibited land uses in the source isolation zone are as follows: 
(1) Permitted land uses will be restricted to: 

(i) source operation and maintenance; 
(ii) playgrounds, ball fields, tennis courts; 
(iii) seasonal light duty roads; 
(iv) conservation zones; 
(v) controlled use of potassium and phosphorous fertilizers; and 
(vi) other uses which have the approval of the Secretary. 

(2) Prohibited land uses include: 
(i) application of nitrogen or pesticides ~~a'~~~~"~ ~ ' ~~ ; 
(ii) buildings other than those required for the ~~ ater sastem; 
(iii) parking of motor vehicles; 
(iv) chemical or fuel storage except natural ~~~~s or profane ~n.d other chemicals 

that are required by the water system; 
(v) swimming pools; 
(vi) ~~*~a ~ ,~~' ~^^~'~ ~ , "~,~;~~1~~ u~•~~ driveways, rc~ad~tia~s, '~ 

parkin 1 
(vii) septic tanks, ~..'~~„~~ ̂ ~ a:~~^~~'~ : '-";_~ Mach fields, sewer lines 

wastewater disposal spray area and lagoons and wastewater tanks; a~ 
(viii) use of preservative treated wood; 
(ix) transformers containing PCBs: 
(x) cemeteries• 
(xi) salvage yards• 
(xii) C~~icentrat~ ~i grazing or holding of animals and silage and manure storage 
systems: 
(xiii,) ~t~~rmwater conveyance, treatment, or control practices and storm sewers 

(xis=) C~~mmercial ~~r ag~icultu~al composting sites; 
(sv) Flood ~~~~vs: 
(xvi) Nora-se~~ ~z~~e ~~vastewater disposal field; 
(xvii) solid waste transfer facilities; and 

xviii any other activity which may contaminate the water source. 

(~ Control of land use activities within the source isolation zone can be achieved by 
ownership of the land or through easements with restrictive covenants. The applicant's 
attorney must subm i t a written certification attesting that the applicant has the ability to 
control the isolation zone per Appendix A Subpart 33.1.2(e). The applicant shall provide 
documentation on request by the Secretary. 

Legal control of land uses within the isolation zone by the water system must be tied to 
the land deeds for all parcels within the source isolation zone and run with the land 
regardless of future land ownership so long as the source is used for a Public water 
system. 

3.3.2 Source Construction 
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Construction of Public water system drilled wells shall comply with the well construction 

standards in Part 12 of Appendix A. 

All drilled or driven wells shall have a physical means of protecting the above grade well casing 

from collisions by installation of a permanent barrier, such as surrounding posts, a containing 

structure, or fencing. 

3.3.2.1 Spring and Shallow Well Construction 

Construction of springs and shallow wells shall only be permitted ~ti hen drilled wells are not 

feasible or upon waiver by the Secretary. Specific reasons shall be stib~~~itted to the Secretary and 

may include results of test wells on the project site, results of e.~i~ting well _yields in the project 

area, or detailed hydrogeologic analysis. 
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3.3.2.1.1 Construction Materials 

Acceptable materials include: 
(a) concrete tiles (grouted together), 
(b) poured in place concrete, 
(c) well casing, and 
(d) other metallic or plastic casing as approved by the Secretary. 

3.3.2.1.2 Site Work 

Spring and shallow well site construction shall include the follo~,rr n ~~~: 

(a) accessible entrance with lock, 
(b) screened openings, 
(c) runoff diversion berm located 50 feet upslope where lea~ible, 
(d) back fill material of high clay content sloping a~v~~~ trum the structure, 

(e) minimum of 4 inches of top soil over the cl~~~~. and 
(~ a watertight sanitary cover. 

3.3.2.2 Water Level Measurement 

(a) Provisions shall be made for periodic measurements of water levels in the completed 

well, e.g. insta110.5 to 1" diameter }~r~~be tube.. 
(b) Where pneumatic water level measuring equipment is used, rt shall be made using 

corrosion resistant materials attached fine I ~ to the drop pipe or pump column and in such 

a manner as to prevent entr~lnce of foreign materials. 

3.3.2.3 Observation W e I 1 s shall b~: 
(a) Constructed in arcor•dance with requirements for production wells and properly protected 

andmaintaincd if to remain in service. 
(b) Prot~ctcd at the u~C~~r ter~l~inal t~~ pr~rludz entrance of foreign materials. 

(c) Cl~>sed in accurdar~ce ~~~ith requi~~cinents for permanent wells, if they are taken out of 

seraice. 

3.3.3 V~~ater Quantity 

3.3.3.1 Safe Yie I ~i 

(a) Pumped ground~~ titer sources 

(1) The source shall be capable of 180 days of pumping at the average day demand 

rate followed by a peak of 3 or 7 days of pumping at the maximum day demand 

rate without dewatering the source. The 7 day duration of maximum day demand 

pumping shall be applied to water systems serving developments constructed for 

the purpose of accessing recreational and resort areas. The 3 day duration of 
maximum day demand pumping is applied to all other water systems. Peaking 

duration is evaluated by the Secretary on a case-by-case basis. The maximum safe 
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yield shall not be greater than the pump rate of the constant discharge test, except 

on a case-by-case basis where a 10% increase may be granted when supported by 

appropriate documentation. 
(2) Sources which may be subjected to interference from existing sources shall have 

that interference evaluated per Appendix A Subpart 3.3.3.2.20. 

(3) Proposed sources which may be subject to future interference shall be allowed to 

use only 90% of the total available head in the safe yield analysis. This 
requirement may be waived by the Secretary for wells belonging to the same 

Public water system. 
(4) The safe yield determination shall take into consideraii~, n seasonal low static 

water level and hydrogeologic boundaries affecting thr ~~quifer. 

(b) Springs 

Spring yields determined from random measurements throughout summer and fall shall be 

divided by 4 and compared against maximum day drm~rnds to determine the adc~~u~icy of the 

source. Springs issuing from a defined bedrock ~~r sand ana gr~vcl aquifer, and having a detailed 

hydrologic low flow analysis will be compared against maxii7~un~ day demands, i~~ a 1Q20 

drought condition. 

Detailed hydrologic analysis must include at least the follo~~ in~~: o,. 

(1) Monitoring of spring yield i~o~~ I~~~~~ flo~~~ ~~n~ll~~sis un a ~~ e~kly basis from July 1 to 
October 15 and from December I ~ t~, iti~larch 1 ~. Thy lowest flow during either 

period shall be used in the analysis. 
(2) Monitoring of 5p~~in~~ yield for high slow analysis on a weekly basis from March 

15 to Jule ] and fi-um October 15 to December 15. The highest flow during either 
period shall be u~c~~ in the calculati~~n and delineation of the Source Protection 

Area(s). 

All safe yield ana~~~ses shell use meth~~~1~,1~~~~ ics appropriate to the hydrogeologic setting and 

published methodologies. unlr~~ preciously approved by the Secretary. 

3.3.3.2 Y~mipin~ Test Procedtares and Requirements 

All pump tests shall consist cif and be conducted in the following order: a step drawdown test, a 

constant dischar~~ test, and a recovery test. The constant discharge test shall be conducted after 

full recovery from the step tUst. The recovery test shall immediately follow the constant 

discharge test. Tests shall be evaluated using standard published methodologies or any pre-

approved proprietary method proposed by the consultant and approved by the Secretary. All 

recordings and evaluations (including graphical) appropriate to the testing program shall be 

provided to the Secretary. 

3.3.3.2.1 Step drawdown tests shall: 

(a) Contain at least 5 steps of at least 60 minutes duration. 
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(b) 

(c) 
(d) 

Hold discharge constant for the duration of each step. See table below under Constant 

Discharge Test (in Subpart 3.3.3.2.2) for discharge limits. 

Have drawdown measured to the nearest 10th of a foot. 

Recommended times for drawdown measurements are as follows: 

0 - 10 minutes every 1 minute 

10 - 20 minutes every 2 minutes 

20 - 60 minutes every 5 minutes 
60+ minutes every 10 minutes 

(e) Provide a graph of drawdown / discharge vs. discharge (Sw/Q ~ s Q) and evaluation of the 

data collected above using published methodologies. 

3.3.3.2.2 Constant Discharge Test 

The constant discharge test shall be conducted after full r~coveiy from the step tcsi. The 

following table shall be used to determine the dura~iion ~~f~ ~~~n~t~~nt discharge tests: 

Pump Test Rate 
GP 

Duration Constant 
Dischar e ~Vitlii~~: 

0 — 49 72 hours ~ 5% 

50 — 99 96 hours ~% 

100 or greater 120 hours T ~~ ~~ 

The constant discharge test ~}gall include but not be limited tt~ tl~e following: 

(a) Discharge sh11I be held cc>r~stant within the above limits. Ball-type valves shall be placed 

after meters to prevent tu~~hulcnce in the mct~r. °'Meters shall be checked by another 

independent methucl. i.c.. bucket and stop«~atcli. 

(b) Drav~~duw-n mc~~sw~cment tc~ the n~are~t i ~)0th of a foot in observation wells and to the 

nearest l~tl~ of a t~~~~t in ~roductiun wells. 

(c) P.ec~mmended times Ir~r dra~1 do~~ n and discharge measurements in the production well, 

including early tine reaaing~. are as follows: 

TIME i1~TO TEST, niINS READING FREQUENCY 

0-10 every 1 minute 

10-30 every 2 minutes 

30-90 every 5 minutes 

90-180 every 10 minutes 

180-420 every 30 minutes 

420-1440 every 60 minutes 

1440-end of test every 2 to 4 hours 

(d) All observation wells, including water system sources, within the specified radius (see 

Appendix A Subpart 3.3.5.2 for the radius) shall be monitored and water level 

measurements shall be taken as follows: 
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(1) Water level measurements shall be taken every four (4) hours for two (2) days 

prior to and one (1) day following the constant discharge test. 

(2) Water level measurements during the constant discharge test shall be taken at 

least every four (4) hours and more frequently based on the hydrogeologic setting 

and distance from the pumped source. 

(3) Monitoring of water system sources in use shall include measurements taken at a 

time following their longest recovery period, usually between 3 and 5 A.M and 

monitoring increments of two hours apart during the day (6 P.M. to 6 A.M.) and 

four hours apart for the remaining hours shall be used. 

(e) A graph of drawdown vs time on log-log or semi-log paper an~i distance vs drawdown, if 

two (2) or more observation wells are available, and an e~aluati~~n of this data using 

published methodologies. 
(~ An evaluation of groundwater level trends for the produr~i~n and rl~onitored sources prior 

to pumping to evaluate seasonal or storm related Iluctuations in grou~~~1« niter conditions, 

effects of neighboring sources, and domestic u~erge patterns. 

(g) Precipitation and discharge plotted on each graph ~~ftimc ~irawdown for all sources 

monitored. 
(h) The installation and monitoring of observation v~tl Is. piez~>meters or other monitoring 

devices as needed. 
(i) Type and location of all observatio~~ ~ti~~ells shall be shu~~n nn ~,n~neering plan. 

3.3.3.2.3 Constant Discharge Test Interru~~tiun~ 

The first 24 hours of the c~>nstant discharge test shall be free oCinterruptions. If an interruption 

occurs the test shall be tc~~minated, the source allowed to fully recover and the test restarted. 

After the first twenty fig u r (~ -~ ) h ~~ a rs. if the constant discharge test is interrupted a total of two 

(2) hours or longer, the test steal I be tcrininated, the source allowed to fully recover and the test 

re-started. 

3.3.3.2.4 Recovery testy shall be c~,nducted immediately following the constant discharge 

test and shall include the following: 

(.~) Drawdown me~i~urements to the nearest 10th of a foot in the pumped source. 

(b) Z~T~nitoring for t~vo days or complete recovery, whichever occurs first. 

(c) t t o uitoring of drawdown at timed intervals which will result in evenly spaced 

plots oii logar~tl,nnic paper when plotted as s' vs t/t'. Recommended times of 

rec~~ pry measurement beginning when the pump is turned off are as follows: 

RECOVERY TIME, NIINS. FREQUENCY 

0-10 ' every 1 minute 

10-20 every 2 minutes 

20-60 every 5 minutes 

60-120 every 15 minutes 

120-360 every 60 minutes 

360-600 every 120 minutes 

600-2880 every 360 minutes 
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(d) Calculation of aquifer parameters from recovery data.. 

3.3.33 Approved Yield 

Combined approved yield for all sources shall not exceed the system's maximum day demand 

except in the case of water systems serving municipalities where the approved yield may include 

the maximum day demand as projected over a 20 year time period. When a system's metered 

maximum day demand equals 90% of the previously projected maximum day demand, the water 

supplier should project a new maximum day demand and develop additi~~nal sources of water 

supply at that time. 

3.3.4 Water Quality 

33.4.1 The proposed source shall be tested for the water quality constituents listed in Table 6-1 

of this rule, except for the disinfection by-products and disinfection residuals, and any 

additional constituents that the Secretary requires. Section 6.14 contains i i~f~rmation 

about Maximum Contaminant Level Goals. 

3.3.4.2 Samples shall be collected at the conclusion of the test ~~u~nping procedure. 

3.3.4.3 Field determination of physical cc~n~tiiuents or special sampling may be required by the 

Secretary. 

3.3.4.4 A turbidity in excess of 5 NTU is not acceptable. "Ireat~~i~nt may be required. 

3.3.5 Source Interfer~nc~ 

Source interference mc~nitorin~~ Thal I be conducted ~~n all sources, when permitted by the source 

owner, within the m~,nitr~rin~~ radius d~Iincd in this subpart unless a waiver is granted by the 

Secretary. Source iiltcritrcnc~ anal scs dztrra~ine whether a proposed pumping source will 

result in ~a source interference problem at ~i neighboring water system. See Appendix A Subpart 

3.3.5.E for the definition of «na~ceptablc ~~urce interference. 

3.3.5.1 D~~elopment of a So~arcv Interference Testing Program. 

(a) The prop~~sed 5ourcc interference testing program shall be detailed on the Source Testing 

Application Form. 
(b) All source owners within the radial distances defined in Appendix A Subpart 3.3.5.2(c) 

shall be identified and notified in writing of the forthcoming test. The notification shall: 

(1) Include an informational form letter supplied by the Secretary. 

(2) Request monitoring permission and a written response; 

(3) Define responsibility to prepare source for monitoring; 

(4} State the monitoring radius requirement. 

(5) Offer to disinfect and re-seal the source when the monitoring ends. 

(6) Inform the source user and owner that the applicant will supply potable water or 

cease the pump test should their water supply needs not be met. 
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(7) Identify name and phone number of contact person in the event of a water outage 

during testing. 
(c) If unable to monitor a neighbor's source, estimate source interference based on 

calculations. 
(d) All sources identified per 3.3.5.2(c) shall be monitored, if possible. 

(e) All sources monitored shall be disinfected at the end of the testing program when 

permitted by the source owner. Monitoring tubes and water level probes shall be disin-

fected prior to installation. 

3.3.5.2 Data Collection for Source Interference Testing. 

(a) All data specified in Subpart 33.3.2.2(d) shall be collected. 

(b) Existing sources not in service should be measured to the ncare~t (1.01 foot. Sources in 

service should be measured to the nearest 0.10 foot. 

(c) The following rates and distances shall be used f~~,r determining the stu~~ area for source 

interference monitoring. The monitor radius rind duration may be incre~lseci at the 

discretion of the Secretary. 

PUMP TEST RATE, 
GPM ~ 

MONITOR 
RADIUS 

DLTi~~ ~ f t0N 

0-19 1000 feet 72 hour 

20-49 2000 feet 7? how~s 

50-99 2500 feet 96 hour 
100+ 3000 feet '120 hours 

(d) Water usage and li~tin ul~ sources in service. 

3.3.53 Data Submittal 

Source interfe~~~,nee inform.lti~~n 5h~1 I bt ~uhmitfi,ed in the Source Evaluation Report on forms 

provided by the Secretary . 

3.3.5.4 Definition of Unacceptable Source Interference 

If, as a result u~~ source interference, existing Public and private water systems cannot meet their 

design demands, then a so~n~cc interference problem exists. Applicants are advised to contact the 

Secretary for addition~~l ~ui~lance on calculating interference effects on private water systems. 

Public and private water systems depleted by the testing of proposed sources (and existing 

permitted sources seeking an increase in approved yield) shall be able to meet their expected 

demand while the proposed Public water system is pump tested for approval. Unless more 

specific information is available, the reliable long-term yield for a private source should be 

assumed to be one-half (1/2) the driller's reported yield. Depending upon system use, this long-

term yield must satisfy the minimum values found in Table A2-1 in this rule for Public water 

systems. 

Page 30 



Vermont Water Supply Rule 

Interference problems may also include water quality problems resulting from public source 

testing. Interference will be determined based on measurement or calculation of interference 

effects from the production source pumping at the approvable rate at the end of 180 days at 

average day demand plus 3 or 7 days at maximum day demand. 

3.3.5.5 Resolution of Unacceptable Source Interference 

(a) All unacceptable source interference shall be resolved to the satrsf~ction of the Secretary 

prior to the issuance of a Source Permit. The applicant is responsiblc,for identification of 

all sources in use within the monitoring radius defined in .Arpendix A Subpart 3.3.5.2. 

The Secretary may either reduce the permitted yield or require a~lclitional testing or 

analysis to determine the impact upon the unmonitored s~~~n~ce. 

(b) Solutions may include: 
(1) drill affected source deeper and test for ~~ atcr quantity. 

(2) test affected source or re-evaluate e~ i ~t i ng data.. 

(3) Connect affected water system onto acce}?i~~ble Public water system. 

(4) develop an alternative water source fir the affectr~l source. 

(5) Present water usage data from the affected ~vate~~ ~~-stem which documents a 

reduction in water demand. 

(6) For some private water sy; tans_ additional st~~r~~~~e m~~v h~ developed to offset the 

source interference. 

(7) Hydrofracture the well or rede~~cl~p by other meth~~ds. 

3.3.6 Source Protection 

A Source Protection Aria shall be delineated for tllc.water system source and a Source 

Protection Plan shall b~ dc~~cl~~~~c~1 ~~-17rch minimize. to the extent practicable, risks from 

potential sources oi~~~~ntamination. 

3.3.6.1 Source Protection Areas (SC'~~) - ~~eneral 

(a) llelin~ation of Source P~-otec~i~,n areas is required for a new Public water system and for 

altering the permitted production rate. 

(b) If a n~~ti P«hlic water s~ stem well interferes with an existing Public water system and 

increases the source protection area of the existing source(s), then the applicant shall 

redelineate the source protection area for the affected existing source and shall follow the 

public notice r~~~uirements in Subchapter 21-4, subsection 4.1.1.3. 

(c) Any increase iii the risk of contamination to an existing Public water system caused by 

the expansion of its SPA due to pumping of a proposed well must be addressed by the 

applicant prior to source permitting for the new Public water system. 

3.3.6.2 Source Protection Area Delineation 

(a) Source protection areas shall be delineated using existing geologic and hydrogeologic 

data, and pumping test data. The applicant shall give consideration to the following: 
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(1) Hydrogeologic setting based on published and unpublished reports, well logs, 
fracture traces, on site observations, and other site specific information available; 

(2) Pump testing at design production rate; 
(3) Ambient non-pumping groundwater flow conditions based on topography and 

observation wells when available; 
(4) Topography using U.S.G.S. topographic maps; 
(5) Structure (fracture pattern, jointing, lineaments); 
(6) Surficial and bedrock geology (rock types, depositional environment, etc.); 
(7) Soils (type, thickness, hydraulic properties); 
(8) The source's expected maximum use; 
(9) Elevation of the source pump intake; 
(10) Appropriate hydrogeologic models; and 
(11) Seasonal maximum discharges of springs 

(b) The delineation of a SPA is performed in conj~ulci ion with the Source Ncrmit process 
described in Subchapter 21-4. 

(1) Source Permit Application: ~ 
Identification of sources of contamination, devc Ic~pment of a conceptual 
liydrogeologic model, and preliminary SPA based on existing data collection and 
assessment; 

(2) Source Testing Application: Sc~~~~ ol~«~~„~I:: 
The applicant shall propose the mcth~,d oi~ SP:1 cl~ lineation, state what data are to 
be collected from the pumping test ana hu~~ i~ ~~~ill be used in the SPA delineation. 
The proposal ma~~ i~~clude: 
(i) Monitc„~in`~ «z.11s to determine distance drawdown relationship. 

Producii~~n ~rells in unconsolidated aquifers with intended production rates 
of 50''gl~m ur greater require a minimum of three (3) observation wells. A 
~Z~unitorir~~~ ~~~ Il plan ~fnd rationale shall be submitted for approval. 

(ii) \~'~~tcr t~~ble or ~~ut~ntiometric surface fluctuations, groundwater flow 
pariern. 

(iii) Effect oi~precipiiatron 

(3) `source Evaluation Report 
f ach SPA shall he delineated after careful consideration of all existing 
information. 1 h~ SPA shall be presented on a original unfolded USGS map of 
scab 1 :?~t)00 or as required by the Secretary. A geo-referenced digital file of the 
area mad also be submitted. This map shall include the following: 
(i) `Name and number of the project and source, and the town name. 
(ii) Pumping rate of the source in GPM, maximum day demand. 

A narrative which describes the following for each SPA shall be included in the 
Source Evaluation Report. 
(i) Bedrock and surficial geology (rock types, depositional environment, etc.) 
(ii) Structure (fracture pattern, jointing, lineaments) 
(iii) Soils (type, thickness, stratification, hydraulic, properties) 

Page 32 



Vermont Water Supply Rule 

(iv) Hydrogeologic setting and aquifer type 
(v) Field Reconnaissance observations 
(vi) Data Gaps which may be filled through future testing. 

Note: As data is gathered during source development, refinement.of the understanding 
of the groundwater flow system should occur. It is therefore expected that the 
methodologies employed for SPA delineation be adjusted to the hydrogeologic 
environment and that all existing data be considered to define a reasonable area to be 
used to protect the source. 

3.3.6.3 SPA Zones 

Source protection areas shall be delineated with the following ~on~ ~, in a manner that reflects the 
hydrogeologic setting. 

Zone 1 Shall consist of the isolation zone as described in :appendix A Subpart 3. ~. l .2. This is 
the area where impacts are likely to be irr~in~diate ~lnd rc~~tain. 

Zone 2 Shall consist of the contributions from the monit~rinb ~-nd ius established in Appendix A 
Subpart 3.3.5.2(c), and outside tl~e 7~ne 1 Isolation Zc~n~. This area is one where there 
will be probable impacts from potential sources of contarnirlation, 

Zone 3 Shall consist of remaining recharge arca(s ) ~~r area ~~1, contribution to the source not 
delineated as Zone 2 and where there may be possibly impacts from potential sources of 
contamination. CTroundwatcr under the direct influence of surface water shall include 
upstream areas i ~~ the «~atersi7ed within 2Q0 feet of any surface water potentially 
influencing thr so~,rcc. 

2YTT Two year tra~~e I time (~ ti'~l' f ) zone shall be used to identify a protection area to provide 
adequate protecti~~n fr~,m path~~~~cn threats resulting from onsite disposal of sewage. 

33.6.E Source Protection Prins 

Source protc~~tion plans shall be developed for groundwater sources and shall meet the 
requirements of Subchapter ~ 1- l6. 

3.3.7 Infiltration Galleries 

(a) Two types of i~liltration galleries are recognized by the Secretary. 
(1) Groundwater induced infiltration galleries located so as to intercept ambient 

groundwater flow. 
(2) Surface water induced infiltration galleries located so as to intercept surface 

water. Infiltration galleries within 200 feet of surface water are considered 
surface water induced infiltration galleries, unless detailed analysis of 
groundwater flow conditions and water quality determine waters to be acceptable 
groundwater. 
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(b) Groundwater induced infiltration galleries may be considered only where geological 
conditions preclude the feasibility of developing an acceptable drilled well. 

(c) Infiltration galleries shall be regarded in the same manner as wells as far as sanitary 
isolation distance and land uses are concerned. 

(d) Flow in the galleries shall be by gravity to the collecting well. 
(e) Review Process 

Infiltration galleries should only be considered when development of alternative sources 

is shown not to be technically viable. 
(1) Groundwater induced infiltration galleries will be revie« ~ d in a similar manner to 

wells. 
(2) Surface water infiltration galleries will be reviewed on a case by case basis and 

may be considered surface water intakes. 

3.4 Groundwater Under the Direct Influence of Su •face Water (GWUDI) 

3.4.1 Public Community Water Systems and Public \'on-Transient Non-Coinn~~~nity Water 
Systems 

3.4.1.1 Criteria 

All systems not otherwise exempted under .'~Ppendix A Subp~u-t ~.~. I .2, and using groundwater 

sources, shall use the Microscopic Particul~ite Anal ors ( ~ 1 f':~ ) i~~t ~rhen the source meets any 
one or more of the following criteria: 
(a) The source has a history of water-borne cli~~a~~: 
(b) The source, within the moss recent 3 yelr 1~~ciod, has had one or more violations of 

E. cold :~~ CL ~r has ['ailed to meet any total coliform monitoring requirements; 
(c) The source issubject t~, annual flooding; 
(d) There are construction defects or deficiencies that could allow surface water to directly 

enter the source 
(e) The source' is a sprin~~ car infiltratii~n ~~alleiy; 
(~ The source ha.~ a tested capability to yield more than 500 gallons per minute; 
(g) The source is less than 150 feet troin a surface water body and: 

(1 ) has less than 50 feet of soil over the screen, end of casing, or bedrock surface; 
(2) f~as no confining layer; or 
(3) has a direct hydraulic connection; 

(h) The sourrc i~ ~r bedrock well farther than 150 feet from the nearest surface water but has: 
(1) less than ~0`feet of watertight casing; and 
(2) no confining layer. 

(i) The source exhibits other convincing evidence of being under the direct influence of 

surface water. 

3.4.1.2 Exemptions 

(a) Systems are exempt from further testing when all available sources: 
(1) are groundwater sources, but not springs or infiltration galleries; and 
(2) are farther than 150 feet from the nearest surface water body; and for rock wells 
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(3) have more than 50 feet of watertight casing or a confining layer. 

(b) Systems which pass the Microscopic Particulate Analysis tests are exempt from further 

testing. 

3.4.2 Public Transient Non-Community Water Systems 

3.4.2.1 Criteria 

A water system shall conduct water quality testing if the Secretary deten»ines a source is at risk 

of GWUDI. Sources are at risk of GWUDI when: 
(a) there are construction defects or deficiencies exist that could al I~~w surface water to 

directly enter the source; 
(b) there are indications of water-borne disease outbreak: as~~ ~c i~ltcd ~~ ith the source; 

(c) there is evidence of direct surface water contamin~~tion: 

(d) there are surrounding sources of fecal contamination; 

(e) the source is an infiltration gallery or dug ~j~~ I L 
(~ the source is a gravel well or well point and"'toss than or cc~ual to 50 feet ti~~~i~~ surface 

water, and exhibits criteria listed in (a) through ( e ): ~~f-
(g) there is not enough information to make the deterininati~~n. 

3.4.2.2 Water Quality Testing ,. 

(a) Systems shall make improvements to obi i~,u~ source ~~on~tr~.rction defects that increase 

the source's vulnerability to surface avatar contamination before beginning testing; 

(b) System shall perform sip n~c~nths of total coliform testing, including e-coli testing if fecal 

coliform-positive; 
(c) System shall ~~erform un~ spring MPA test if any confirmed total coliform-positive 

occurs during stc~~ (~~) toting: 
(d) System shall p~~~fu~~m hti~dr~~ulic c~~nn~ etion analysis if the MPA laboratory is unable to 

adequately c~aminc the re~~ui~ite ~1m~,unL of sample. 

3.4.?.~ G~~'UDIDetermi~~atiun 

The Secretary will determine if the source is GWUDI based on the available information, site 

visits, and water quality testin~~ data. The system shall provide the Secretary with the 

information needed to make this determination. 

3.5 Standards for Ytiblic Non-Community Water System Sources 

3.5.1 Water system sources for Public Non-Community water systems shall comply with the 

requirements found in Part 11 of Appendix A. 
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Part 4 WATER SUPPLY TREATMENT 

Introduction 

This Part applies to: 
(a) Public Community water systems; 
(b) Public Non-transient water systems; 
(c) Public Transient water systems; and 
(b) Domestic Bottled water systems. 

4.0 General 

The design of treatment processes and devices shall depend ~ ~n evaluation o f the nature and 

quality of the particular water to be treated and the desired quality of the tinish~d water. 

(a) All filtration facilities must be capable of producing finished water meetin~~ the MCLs in 
Subchapter 21-6, and the Giardia and viral standards at 40 CFR, §141.70. 

(b) Pilot studies are required on all non-conventional ~~ ate r treatment systems; where data on 
similar facilities in use on Vermont waters is not a~~~ilable. 

(c) Pilot studies must address water qual itres expected through~~ut the year including spring 
runoff and winter cold water. 

(d) Pilot studies may not be required for c~~n~~ntional fl~ccula~ion, sedimentation, filtration 
facilities. 

(e) Best Available Technologies (BAT) shall be conside~~ed ~~hen a treatment technology is 
required under 40 C I ~ R Parts 141 and 142. 

(~ Pilot studies n~av he r~ ~~uired by the Secretary for proposed applications of Granular 
Activated Carb~~n ((_~~1~ ) t~ ea.tment when other compounds in the water may interfere 
with effecti~ ~ G:~C treatment. 

41 Cla~~ificatiun 

Plan~~,s d~si~~ned forprocessin~~ ~urfarc ~~~~ter shall: 
(a) pr~~v ide a minimum of two units each for rapid mix, flocculation and sedimentation, 

(b) be const~~ucted to allow units to be taken out of service without disrupting operation, and 
have drains c~~~ pumps. sued to allow dewatering in a reasonable period of time, 

(c) be started manually following shutdown, and 
(d) minimize hydraulic head losses between units to allow future changes in processes 

without the need for re-pumping. 

4.1.1 Rapid Mix 

Rapid mix shall mean the rapid dispersion of chemicals throughout the water to be treated, 

usually by violent agitation. 

(a) Equipment - Basins should be equipped with mechanical mixing devices. 
(b) Mixing - The detention period should be no more than thirty seconds. 
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(c) Location - The rapid mix and flocculation basin shall be as close together as possible. 

(d) Some systems may be able to use static mixers to accomplish rapid mixing. 
4.1.2 Flocculation 

Flocculation shall mean the agitation of water at low velocities for long periods of time. 

(a) Basin Design - Inlet and outlet design shall prevent short circuiting and destruction of 
floc. A drain and/or pumps shall be provided to handle dewatering and sludge removal. 

(b) Detention - The flow through velocity shall be not less than 0.5 nc}r greater than 1.5 feet 
per minute with a detention time for floc formation of at lease ~~l minutes. 

(c) Equipment - Agitators shall be driven by variable speed drib es ~~ ith the peripheral speed 
of paddles ranging from 0.5 to 3.0 feet per second. 

(d) Piping - Flocculation and sedimentation basins shall be a~ cl~~~~ to~~ether as possible. The 
velocity of flocculated water through pipes or condt~it~ to settling basiizs shall be not less 
than 0.5 feet per second nor greater than 1.5 feet p~ r second. Allowance must be made to 
minimize turbulence at bends and changes i n d i i~ection. 

(e) Other designs - Baffling may be used to pro~~ide 1~~r floc~ul~tion in small plants only after 
consultation with the Secretary. The design should he such that the velocities and flows 
noted above will be maintained. 

(~ Accessibility - Flocculation basin 5h~uld be designed f o~~ easv access and observation of 
floc. ,. 

(g) A superstructure over the basin mad h~ rcqui ~~zd. 

4.1.3 Sedimentation 

Sedimentation shall folloti~ 11c~~ct~lation. The detention time for effective clarification is 
dependent upon a number ~~ I, I~~~ct~~rs slated to basin design and the nature of the raw water. The 
following criteria apple tc~ cc~n~ cn~ion~l sedimentation units. 

(a) Detention time - Shall prop i~Jc ~i minimum of four hours of settling time. Reduced 
scdiinentation time i1~ay ~~Isu be approved when equivalent effective settling is demon-
~tcated. 

(b) Inlet devices - Inlets shall be ci~si~ned to distribute the water equally and at uniform 
veloc i t i ~ ~ . Open port, ~ ubmerged ports, and similar entrance arrangements are required. 
A ballle should be c~n~tructed across the basin close to the inlet end and should project 
several i~~t below the water surface to dissipate inlet velocities and provide uniform 

flows across the basil. 
(c) Outlet devices - Outlet devices shall be designed to maintain velocities suitable for 

settling in the basin and to minimize short circuiting. The use of submerged orifices is 
recommended in order to provide a volume above the orifices for storage where there are 
fluctuations in flow. 

(d) Overflow rate - The rate of flow over the outlet weir shall not exceed 20,000 gpd per foot 
of weir length. Where submerged orifices are used as an alternate for overflow weirs, 
they should not be lower than three feet below the flow line with flow rates equivalent to 
weir loadings. 
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(e) Velocity - The velocity through settling basins shall not exceed 0.5 feet per minute. The 

basins must be designed to minimize short circuiting. Fixed or adjustable baffles must be 

provided as necessary to achieve the maximum potential for clarification. 

(~ Overflow - An overflow weir (or pipe) should be installed which will establish the 

maximum water level desired on top of the filters. It shall discharge by gravity with a free 

fall at a location where the discharge will be noted. 
(g) Superstructure - A superstructure over the sedimentation basin is required. 

(h) Sludge collection - Mechanical sludge collection equipment should be provided. 

(i) Drainage - Basins must be provided with a means for dewaterin`,. Basin bottoms should 

slope toward the drain not less than one foot in twelve feet «~hrre ~~~echanical sludge 

collection equipment is not required. 
(j) Flushing lines - Flushing lines or hydrants shall be prop ided and must be equipped with 

back flow prevention devices acceptable to the Secrela~~~ . 

(k) Safety - Permanent ladders or handholds should h~ pr~~vided on the inside walls of basins 

above the water level. Guard rails should be included. 

(1) Sludge removal - Sludge removal design shall ~~r~~~ ide that: 

(1) sludge pipes shall be not less than three ir~ch~s in diamet~~~ and so arranged a~ to facilitate 

cleaning, 
(2) entrance to sludge withdrawal piping shall prevent cl~~~i~ig, 

(3) valves shall be located outside the tank for accessibili~~. and 

(4) the operator may observe and sample sludge being withdrawn from the unit. 

(m) Sludge disposal - Sludge disposal facilities shall meet the requirements of the Secretary 

(See Subpart 4.10.) 

4.1.4 Solids Contact Unit 

Units are acceptable I car clan I ication where water characteristics are not variable and flow rates 

are uniform. Clarifiers ~ h o u I d he ~ i e s i fined for the ni a ~imum uniform rate and should be 

adjustable to chan~c~ in Il~,~~ ~~~hich are Icss than the design rate and for changes in water 

characteristics . 1 m in i iii u m ~, I t~~ o u n i t ~ are rc quired for surface water treatment. 

4.1.4. 1 Chemical Feed 

Chemicals steal I be applied at ;uch points and by such means as to insure satisfactory mixing of 

the chemicals ~~ith the water. 

4.1.4.2 Mixing 

A rapid mix device or chamber ahead of solids contact units may be required by the Secretary to 

assure proper mixing of the chemicals applied. Mixing devices employed shall be so constructed 

as to: 
(a) provide good mixing of raw water with previously formed sludge particles, and 

(b) prevent deposition of solids in the mixing zones. 

4.1.4.3 Sludge Concentrators 
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The equipment should provide either internal or external concentrators in order to obtain a 

concentrated sludge with a minimum of waste water. 

4.1.4.4 Sludge Removal 

(a) Sludge pipes shall be not less than three inches in diameter and so arranged as to facilitate 

cleaning, 
(b) entrance to sludge withdrawal piping shall prevent clogging, 

(c) valves shall be located outside the tank for accessibility, and 

(d) the operator may observe and sample sludge being withdraw~7 fry yin the unit. 

4.1.4.5 Detention Period 

The detention period shall be as approved by the Secretar` ba~cd ~~n the indi~ idual units used, 

and the raw water characteristics. 

4.1.4.6 Water losses 

(a) Units shall be provided with suitable controls for slucl`~~ ~~ithdrawal. 

(b) Total~water losses should not exceed five percent (5°'~) for clarifiers. 

4.1.4.7 Weirs or Orifices 

The units should be equipped with either overl7o~~ weirs or on I ices constructed so that water at 

the surface of the unit d~e5 not tray al over 10 feet horizontally ~u the collection trough. 

(a) Weirs shall be a~iju~tablc. and at least equivalent in length to the perimeter of the tank. 

(b) Weir loading sha11 riot ~s~eea 1(1 gpm per I ~~ot of weir length for units used for clarifiers, 

and 
(c) Where ~,rificcs are u~~~l the l~~adin~~ ~~cr foot of launder rates should be equivalent to weir 

l~~adings. Eith~i~ s}~_<ill ~~r~~~lucc uniform rising rates over the entire area of the tank. 

4.1.4.8 Uptl~~v Rates 

Unless supporting data is submitted to the Secretary to justify rates exceeding the following, the 

rate of flow shal I not cYce~ ci 1 . U gpm per square foot of area at the sludge separation line. 

4.1.5 Tube or plate seaters 

Proposals for settler unit clarification must include pilot plant and/or full scale demonstration 

satisfactory to the Secretary prior to the preparation of final plans and specifications for 

approval. 

4.2 Filtration 

Acceptable filters shall include, at the discretion of the Secretary, the following types: 
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(a) rapid rate gravity filters; 
(b) rapid rate pressure filters; 
(c) slow sand filtration; 
(d) direct filtration; 
(e) diatomaceous earth filtration; or 
(~ other technology as approved by the Secretary. 

The application of any one type must be supported by water quality data. representing a 

reasonable period of time to characterize the variation in water quality. Experimental treatment 

studies may be required to demonstrate the applicability of the method of filtration proposed. 

4.2.1 Rapid Rate Gravity Filters 

4.2.1.1 Pretreatment 

The use of rapid rate gravity filters shall require pretr~~~tment through the addition of constituents 

to enhance the treatment process. 

4.2.1.2 Rate of Filtration 

The rate of filtration shall be determined through consideration of such factors as raw water 

quality, degree of pretreatment provided, filto,~ ~~icdia. ~iatcr c~ualit~~ control parameters, 
competency of operating personnel, and other factors as rc~~uir~d by the Secretary. In any case, 

the filter rate must be proposed and justified b}~ the desi~nin ~ en~~ineer to the satisfaction of the 

Secretary prior to the preparation ~~f final plans and specifications. 

4.2.13 Total Filter C'apacii~~ L)cier~~~nation 

(a) At least ri~~o unity shall b~ pro~~idcd. ~~ here only two units are provided each shall be 
cap~~bl~ ~~f meetin~~ the ~~lant de~i~~n c~ipacity (the projected maximum daily demand) at 

the approved filtration rate. ~~~l~crc more than two filter units are provided, the filters shall 
be oapable of mee~in« the plantdesign capacity at the approved filtration rate with one 
filter ~•emoved from service. Where declining rate filtration is provided, the variable 
aspect cif filtration rate. and the number of filters must be considered when determining 

the dcsi~~n ~apacity for the filters. 

(b) The reserve e~ipac its of water treatment plants constructed between 1980 and 1992 shall 

be determined under the previous practices unti12011. These previous practices required 

the plant capacity to meet average daily demand with one filter off line and maximum 
daily demand with all filters operating. Any new water treatment plant construction or 
major modification beginning after January 1, 1993, requires use of the new standards for 

design as described in Appendix A Subpart 4.2.13(a). 

4.2.1.4 Structural details and hydraulics 

The filter structure shall be so designed as to provide for: 
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(a) vertical walls within the filter; 
(b) no protrusion of the filter walls into the filter media; 

(c) head room to permit normal inspection and operation; 

(d) minimum water depth over the surface of the filter media of three (3) feet; 

(e) trapped effluent to prevent back flow of air to the bottom of the filters; 

(~ prevention of floor drainage to the filter with a minimum of 4 inch curb around the filters; 

(g) prevention of flooding by providing overflow; 
(h) maximum velocity of treated water in pipe and conduits to filters of two feet per second; 

(i) cleanouts and straight alignment for influent pipes or conduits «here solids loading is 

heavy; 
(j) washwater drain capacity to carry maximum flow; 
(k) safety handrails or walls around filter areas adjacent to nun mal ~~ ~~lkways; and 

(1) construction to prevent cross connections and common ~~ al I ~ b~ t~~ cen potable and non-

potable water. 

4.2.1.5 Washwater troughs 

Washwater troughs should be constructed to have: 
(a) the bottom elevation above the maximum level ot~ ~xpand~d media during washing; 

(b) a two inch freeboard at the maximum rate of wash; 
(c) the top edge level and all at the same cle~•ation; 
(d) spacing so that each trough serves the game number ~~i~ s~~u~~rc~ feet of filter area; and 

(e) maximum horizontal travel of suspendc~l ~~articles t~~ rc~~ch the trough not to exceed three 

feet. 

4.2.1.6 Filter material 

The media shall be clean s i I i ca s~~ nd ur other natura I c~ r synthetic media approved by the 

Secretary, having the fullo~vin~~~ characteristic: 
(a) a tc,tal depth ol~n~~t less than ~-~ in~hzs ana generally not more than 30 inches; 

(b) an effective size can~~e ~,f the sn~al Iest material no greater than 0.45 to 0.55 mm; 

(c) a uniformity coelti~icnt of the smallest material not greater than 1.65; and 

(d) a mir7imum of 12 inches of media with an effective size range no greater than 0.45 mm to 

0.~~. and a specific gca~ ity greater than other filtering materials within the filter. 

(e) Types ~~f frlter media: 
(1) Ant11r-acite - Clean crushed anthracite, or a combination of anthracite and other 

medi~~ mad lac. considered on the basis of experimental data specific to the project, 

and shall have: 
(i) 9 effective size of 0.45 mm to 0.55 mm with uniformity coefficient not 

greater than 1.65 when used alone; 
(ii) effective size of 0.8 mm to 1.2 mm with a uniformity coefficient not 

greater than 1.85 when used as a cap; 
(iii) effective size for anthracite used on potable groundwater for iron and 

manganese removal only shall be a maximum of 0.8 mm (effective sizes 
greater than 0.8 mm may be approved based upon onsite pilot plant 

studies). 
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(2) Sand - sand shall have: 
(i) effective size of 0.45 mm to 0.55 mm; and 
(ii) uniformity coefficient of not greater than 1.65. 

(3) Other media - Other media will be considered based on experimental data and 

operating experience. 

(5) Gravel - Gravel, when used as the supporting media, shall consist of hard, 

rounded particles and shall not include flat or elongated E,art Iles. The coarsest 

gravel shall be 2-1/2 inches in size when the gravel r~~t~ directly on the strainer 

system, and must extend above the top of the pert ~~raied laterals. Not less than 

four layers of gravel shall be provided in accordan~c ~~ ith the following size and 

depth distribution when used with erforated laterals: 
Size Depth 
2-1/2 to 1-1/2 inches 5 to 8 inches 
1-1/2 to 3/4 inches 3 to 5 iilel,z 

3/4 to 1/2 inches 3 to 5 inches 
1/2 to 3/16 inches 2 to 3 inches 
3/16 to 3/32 inches 2 to 3 inches 

Reduction of gravel depths ina~ be considered upon justification to the Secretary 

when proprietary filter bottoms arc ~pecificd. 

4.2.1.7 Filter bottoms anal ~n~aine~~ s~~stems 

Departures from these standcu~~1~ may be acceptable for High rate filters and for proprietary 

bottoms. Porous plate h~tt<~rn~ shall not be used where iron or manganese may clog them or with 

waters softened b~ limy. ~lanifiold t~ l~r collection systems shall be designed to: 

(a) minii~~ir_,e lnss of head in the m~inif~~l~l materials; and 

(b) ass~n•e even distrihutic~n ~~f 1v~~sh~~ niter and even rate of filtration over the entire area of 

the. filter. 

4.2.1.8 Surlacc ~~ash or subsurface wash 

Surface or subsui•lac~ wash facilities are recommended and may be accomplished by a system of 

fixed nozzles or a revolvi~~~; type apparatus. All devices shall be designed with: 

(a) provision for water pressure of at least 45 psi; 

(b) a properly installed vacuum breaker or other approved device to prevent back siphonage 

if connected to the treated water system; 
(c) rate of flow of 2.0 gallons per minute per square foot of filter area with fixed nozzles or 

0.5 gallons per minute per square foot with revolving arms; and 

(d) air wash can be considered based on experimental data and operating experiences. 
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4.2.1.9 Appurtenances 

The following shall be provided for every filter: 
(a) influent and effluent sampling taps; 
(b) means for measuring head loss; 
(c) a flow meter. A modified rate controller which limits the rate of filtration to a maximum 

rate may be used. However, equipment that simply maintains a constant water level on 
the filters is not acceptable, unless the rate of flow onto the filter is properly controlled. A 
pump or a flow meter in each filter effluent line may be used as il~e limiting device for 
the rate of filtration only after consultation with the Secretary 

(d) filter to waste provision; and 
(e) provisions for draining the filter to waste with appropriate n~eas~~res for back flow 

prevention (see Appendix A Subpart 4.10). 

It is recommended the following be provided for every filter: 
(a) a continuous or rotating cycle turbidity recording device for surface water treatment 

plants, and 
(b) a 1 to 1-1/2 inch pressure hose and storage rack at the op~ra~ing floor for v~a5hing filter 

walls. 

4.2.1.10 Backwash 

Provisions shall be made for washing filters a~ foll~~~~~s: 
(a) a minimum rate of 15 gallons per mim~te ~~~r~ square moot, consistent with water 

temperatures and specific `~~~avity of the ti It~r media. A rate of 20 gallons per minute per 
square foot or a late nece~sary to provide fc~r a 50 percent expansion of the filter bed is 
recommended. 1~ reduced rate of 10 gallons per minute per square foot may be acceptable 
for full depth anthracite c>~~ granular activated carbon filters; 

(b) filtered «~ate~~ ~~r~~~~ided at the ~~egt~ired cats by washwater tanks, a washwaterpump, from 
the high ~cr~~ ice main. or a ~~~mbinati«n of these; 

(c) ~~ a ̀ hwater pum p ~ i n d u ~~ I i e at ~ u n 1 ass an alternate means of obtaining washwater is 
available; 

(d) n~~c less than 15 minutes wash of filter at the design rate of wash; 
(e) a wasllwater regulator car valve on the main washwater line to obtain the desired rate of 

filter wash with the v~-asliwater valves on the individual filters open wide; 
(~ a rate of 17~~w indicator. preferably with a totalizer, on the main washwater line, located 

so that it can be e~isily read by the operator during the washing process; and 
(g) design to prevent rapid changes in backwash water flow. 

4.2.2 Rapid rate pressure filters 

The use of these filters is not recommended and generally not approved since their effectiveness 

is easily reduced and their operation difficult to monitor, however, they may be the only 
economic solution in certain circumstances. 
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4.2.2.1 General 

Minimum criteria relative to number, rate of filtration, structural details and hydraulics, filter 

media, etc., provided for rapid rate gravity filters also apply to pressure filters where appropriate. 

4.2.2.2 Rate of filtration 

The rate shall not exceed three gallons per minute per square foot of filter area, except where 

pilot study or in plant testing as approved by the Secretary has demonstrated satisfactory results 

at higher rates. 

4.2.2.3 Details of design 

The filters shall be designed to provide for: 
(a) a minimum of two sight ports (except for iron an~1 manganese remo~ al fi hers); 

(b) a differential head loss gauge; 
(c) an easily readable meter or flow indicator ui~ each l~atter~~ of filters. A flov, indicator is 

recommended for each filtering unit; 
(d) filtration and backwashing of each filter individual I~ ~~ ith an arrangement of piping as 

sirriple as possible to accomplish these purposes; 

(e) filter media shall comply with Apr~end x A Subpart -x.'. 1 .6; m

(~ the top of the washwater collectors to tic a~ least 1 K in~h~s above the surface of the 

media; 
(g) the under drain system tc~ efficiently collect tfi~ til~crcd ~~at~r and to uniformly distribute 

the backwash water ac a rats. not less than 15 gallons ~,ec minute per square foot of filter 

area; 
(h) backwash flow~~uidicaturs and controls that are easily readable while operating the control 

valves; 
(i) an air release ~~il~~~ un the hit~h~st ~~oint of each filter; 

(j) an acc~s~ible manh~,lc to l~a~il itatr inspection and repairs; 

(k) me~lus to observe the waste~~ aver during backwashing; 

(1) construction to prey ent cross connection; and 

(m) a pressure relief vale e sl~,all be installed for each filter. 

4.2.3 Diatonlar.~uus earth filtz~ation 

The use of these filters n~ay'be considered for application to surface water with low turbidity and 

low bacterial contamination, and may be used for iron removal for groundwater, providing the 

removal is effective aild the water is of satisfactory sanitary quality before treatment. 

4.2.3.1 Conditions of use 

Diatomaceous earth filters are expressly excluded from consideration for the following 

conditions: 
(a) color removal; 
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(b) turbidity removal where either the gross quantity of turbidity is high or the turbidity 

e~chibits poor filterability characteristics; and 
(c) filtration of water with high algae counts. 

4.2.3.2 Pilot plant study 

Installation of a diatomaceous earth filtration system shall be preceded by a pilot plant study on 

the water to be treated. 

(a) Conditions of the study such as duration, filter rates, head loss ~~ccumulation, slurry feed 

rates, turbidity removal, bacteria removal, etc. must be ar~~rcn ~ ci by the reviewing 

authority prior to the study; 
(b) Satisfactory pilot plant results must be obtained prior to prepartiti~~n of final construction 

plans and specifications. 
(c) The pilot plant study must demonstrate the ability ~~E~the system to meet applicable 

drinking water standards at all times. 

4.23.3 Types of filters 

Pressure or vacuum diatomaceous earth f fi ltration units will he considered for approval. 

However, the vacuum type is preferred for its ability to acc~,mmodate a design which permits 

observation of the filter surfaces to determine pro}?er ~leanin~~_ dama~eto a filter element, and 

adequate coating over the entire filter area. 

4.2.3.4 Treated water storage 

Treated water storage caparit~ in c~c~,ss of normal requirements shall be provided to: 

(a) allow operati~~n ui the tilto~-s at a uniform rake during all conditions of system demand at 

or below tfle appri~~~cd f fi ltration r~ltc_ ~lnd 

(b) guarantee continuity ~,f ~~r~ icc dining adverse raw water conditions without by-passing 
the system. 

4.2.3.5 Nuii~ber of units. 

See Appendix A Subpart ~.~.1 .3 for information on number of units. 

4.23.6 Pre-coat 

(a) Application: A uniform pre-coat shall be applied hydraulically to each septum by 
introducing a slurry to the tank influent line and employing a filter to waste or 
recirculation system. 

(b) Quantity: Diatomaceous earth in the amount of 0.2 pounds per square foot of filter area or 

an amount sufficient to apply a 1/8 inch coating should be used with recirculation. When 

pre coating is accomplished with a filter to waste system, 0.15-0.2 pounds per square foot 

of filter area is recommended. 

Page 45 



Vermont Water Supply Rule 

4.2.3.7 Body Feed 

A body feed system to apply additional amounts of diatomaceous earth slurry during the filter 
run is required to avoid short filter runs or excessive head losses. 

(a) Quantity: Rate of body feed is dependent on raw water quality and characteristics and 
must be determined in the pilot plant study. Inclusion of a coagulant coating (alum or 
polymer) to the body feed should be considered. 

(b) Operation and maintenance can be simplified by providing accessibility to the feed 
system and slurry lines. 

(c) Continuous mixing of the body feed slurry is required. 

4.2.3.8 Filtration 

(a) Rate of filtration: The recommended nominal rats is 1.0 gallon per n~inutc per square foot 
of filter area with a recommended maximum o f 1.5 gpm per square foul. I he filtration 
rate shall be controlled by a positive means. 

(b) Head loss: The head loss shall not exceed 30 psi i~or pressure diatomaceous earth filters, 
or a vacuum of 15 inches of mercury for a vacuuii~ s~ stem. 

(c) Recirculation: A recirculation orholding pump shall be employed to maintain differential 
pressure across the filter when the unit is not in operati~,n i n order prevent the filter cake 
from dropping off the filter element 5. .1 minimum reci rc u I at i o n rate of 0.1 gallon per 
minute per square foot of filter area shal l he provided. 

(d) Septum or filter element: The filter elerncnts shall be structurally capable of withstanding 
maximum pressure and vel~~city variations during filv~ation and backwash cycles, and 
shall be spaced such th~it no less than one inch is provided between elements or between 
any element and a ~~ al 1. 

(e) Inlet design: Thy tilt~r in Iluent shall be designed to prevent scour of the diatomaceous 
earth fmm the I i It~r element. 

4.23.9 T3ackwash 

A satisfactory method to th~~roughly remove and dispose of spent filter cake shall be provided. 

4.2.3.10 :1 ppurtenances 

The following shall he pr~~ riled for every filter: 
(a) sampling taps .for raw and filtered water; 
(b) loss of head or' differential pressure gauge; 
(c) rate-of-flow indicator, preferably with totalizer; 
(d) a throttling valve used to reduce rates below normal during adverse raw water conditions; 

and 
(e) evaluation of the need for body feed, recirculation, and any other pumps, in accordance 

with Appendix A Subpart 6.3. 
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4.2.4 Slow Rate Gravity Filters 

The use of these filters shall require prior engineering studies to demonstrate the adequacy and 
suitability of this method of filtration for the specific raw water supply. 

4.2.4.1 Quality of raw water 

Slow rate gravity filtration will generally be limited to waters having maximum turbidities of 10 
units and maximum color of 5 units: such turbidity must not be attributat~le to colloidal clay. 
Raw water quality data must include examinations for algae. 

4.2.4.2 Number 

At least two units shall be provided. Where only two units are ~~rovided, each shall be capable of 
meeting the plant design capacity (normally the projeci~d inaaimum daily demand) at the 
approved filtration rate. Where more than two filter units are provided, the filte~~s shall be 
capable of meeting the plant design capacity at the appro~ ad f Itration rate with one. f i Iter 
removed from service. ~ 

4.2.4.3 Structural details and hydraulics 

Slow rate gravity filters shall be so designed a~ to provide: 
(a) a cover, and insulation to prevent freezin~~ 
(b) headroom to permit normal movement by opeiatiil~ ~~crsonnel for scraping and sand 

removal operations 
(c) adequate manholes an~1 access ports for h~indling of sand 
(d) filtration to waste 
(e) an overflow at the m a ~ i m wz~ ~ lter water le~.~ el 
(~ provisions fur ~irainin~r the lilte~ ~~ to ~ti~ast~ ~-~~ith appropriate measures for back flow 

prevention (~cc 1lppcn~ii~ ~~ Subp~irt x. 10) 

4.2.4.E Raics of filtration 

The permissible rates of filtr~~tion shall be determined by the quality of the raw water and shall 
be on the basis ol~ experimema] data derived from the water to be treated. The nominal rate may 
be 45 to 150 gal I~:~n~ per dad per square foot of sand area, with somewhat higher rates acceptable 
when demonstrated t~> the satisfaction of the Secretary. 
4.2.4.5 Underdrains 

Each filter unit shall be equipped with a main drain and an adequate number of lateral 
underdrains to collect the filtered water. The underdrains shall be so spaced that the maximum 
velocity of the water flow in the lateral underdrain will not exceed 0.75 feet per second. The 
maximum spacing of the laterals shall not exceed 3 feet. 
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4.2.4.6 Filtering material 

(a) Filter sand shall be placed on graded gravel layers for a minimum depth of 30 inches. 

(b) The effective size shall be between 0.15 mm and 0.35 mm, or as approved by the 

Secretary. 
(c) The uniformity coefficient shall not exceed 2.5, or as approved by the Secretary. 

(d) The sand shall be clean and free from foreign matter. 

4.2.4.7 Filter gravel 

The supporting gravel shall conform to the size and depth distribution ~~rovided for rapid rate 

gravity filters. See Appendix A Subpart 4.2.1(6)(e)(5). 

4.2.4.8 Depth of water on filter beds 

Design shall provide a depth of at least three feet of ~~~atcr over the sand. Influtni ~~~ater shall not 

scour the sand surface. 

4.2.4.9 Control appurtenances 

Each filter shall be equipped with: 
(a) a loss of head gauge; 
(b) an orifice, venturi meter, or other suitable mctcrin~~ de ice installed on each filter to 

control the rate of filtration; and 
(c) an effluent pipe designed t~> maintain the ~~ ~~ter level abuve the top of the filter sand. 

4.2.5 Direct Filtration 

Direct filtration. as used hc~~ein. rcf~e~~s to the. ~iltr~~ti~~ii of a surface water without prior settling. 

The nature ~~f the treatment prc~ccss ~~ ill d~p~~id upon the raw water quality. A full scale direct 

filtration pl~lnt shall not be c~,n~tructed ~~ ithout prior pilot studies which are acceptable to the 

Secretary. In-plant demonstrati~,n studies may be appropriate where conventional treatment 

plants arE co~7~-~rted to direct i-iltrati~ii. 

Where direct ti Itraiion is proposed, an engineering report shall be submitted prior to conducting 

pilot plant or in-plant demonstration studies. In cases where a direct filtration plant is effectively 

treating the same su~n~cc. pilot plant studies may be eliminated. 

4.2.5.1 Engineering report 

In addition to the items considered in Appendix A Subpart 1.2, "Engineer's Report," the report 

should include a historical summary of meteorological conditions and of raw water quality with 

special reference to fluctuations in quality, and possible sources of contamination. The following 

raw water parameters should be evaluated in the report: 

(a) color; 
(b) turbidity; 
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(c) bacterial concentration; 
(d) microscopic biological organisms; 
(e) temperature; 
(~ total solids; 
(g) general inorganic chemical characteristics; and 
(h) additional parameters as required by the Secretary. 

The report should also include a description of methods and work to be done during a pilot plant 
study or where appropriate, an in plant demonstration study. 

4.2.5.2 Pilot plant studies (when required) 

After approval of the engineering report, a pilot study or in-plant dcinonstration study shall be 
conducted. This study shall be conducted under average anal ash erse water quality conditions and 
shall emphasize but not be limited to the following items: 
(a) chemical mixing conditions including shear `~r~~dients and detention periods; 
(b) chemical feed rates; 
(c) use of various coagulant aids including polymers: 
(d) flocculation conditions; 
(e) filtration rates; 
(~ filter gradation, types of media an~i depth of media; .end 
(g) filter breakthrough conditions. 

Prior to the initiation of design plans and specifications, a linal report including the engineer's 
design recommendations sl~'all L~ submitted to the Secretary. 

4.2.53 Pretreatment - Rapi~1 ❑lip and flocculation 

The final rapid mix and il~~~culation basin design should be based on the pilot plant or in-plant 
demonstration studies au<~mentcd ~~ ith a~~plirabl~ portions of Appendix A Subpart 4.1.1 Rapid 
Mix and Appendix ~ Subpart ~.l ? ~I~~c~ulation. 

4.2.5.4 Filtration 

(a) Filters should be ra}~i~i rate gravity filters with dual or mixed media. The final filter 
design should be ba~cd on the pilot plant or in-plant demonstration studies augmented by 
applicable p~,rtions o l Appendix A Subpart 4.2.1 Rapid Rate Gravity Filters. Single 
media sand filters shall not be used. 

(b) Surface wash shall be provided for the rapid rate gravity filters in accordance with 
Appendix A Subpart 4.2.1.8. 

4.2.5.5 Control and operation 

(a) A continuous recording turbidimeter should be installed on each filter effluent line and on 
the composite filter effluent line. 

(b) Additional continuous monitoring equipment may be required by the Secretary. 
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4.3 Disinfection 

Historically chlorine has been the preferred disinfecting agent. However, disinfection may be 
accomplished with liquid chlorine, monochloramines, calcium or podium hypochlorite or 

chlorine dioxide. Other disinfecting agents will be considered, providing reliable application 

equipment is available and testing procedures for residual are recognized in Standard Methods 

for the Examination of Water and Wastewater, latest edition or an equivalent means of 

measuring effectiveness exists. Disinfection is required for all Subpart Ti systems including 

surface water supplies and groundwater under the direct influence of ~urlac~~water, and for any 
groundwater at risk of contamination. The required amount of prin~al-~ disinfection needed shall 

be specified by the reviewing authority and shall be consistent wiil~ lc~ cls of treatment required 

by these rules. Consideration must be given to the formation of di ~ i n f ~~ cti on byproducts (DBPs) 

when selecting the disinfectant. 

4.3.1 Chlorination 

4.3.1.1 Equipment 

4.3.1.1.1 Type 

Solution feed gas chlorinators or hypochloritc f~~der~ ~f the ~,~,~iti~ e displacement type must be 

provided (See Part 5 of Appendix A). Use oJ~ ~~a~ is lim itcd t~~ I~~~~~e, operator on-site, or 

monitored, 24 hour facilities. under very specific r~~nciitiun~. 

4.3.1.1.2 Capacit} 

The chlorinator capacity shell be such that a free chlorine residual of at least 2 milligrams per 

liter can be maintainc~l in the. ~-ti~~ater ~~ ith CT v clues as required in Appendix A Subpart 43.2(c) 

when maximum tlo~~ rate coincides ~~ith .lnticipated maximum chlorine demand. The equipment 

shall be ofi such design that it ~~ i l l oper~~tc accurately over the desired feeding range. (See 
Appendix ~~ Subpart S.U.1 .) 

43.1.1.3 Standby equip~~~ent 

Where chlorinati~~n is req~~i~~ed for protection of the supply, standby equipment of sufficient 

capacity shall be a~ e~ilable tc~ replace the largest unit. Spare parts shall be made available to 

replace parts subject t~~ ~a gar and breakage. 
4.3.1.1.4 Automatic switchover 

Automatic switchover of chlorine cylinders shall be provided, where necessary, to assure 
continuous disinfection. 
4.3.1.1.5 Automatic proportioning 

Automatic proportioning chlorinators will be required where the rate of flow or chlorine demand 

is not reasonably constant. 
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43.1.1.6 Eductor 

Each eductor must be selected for the point of application with particular attention given to the 

quantity of chlorine to be added, the maximum injector waterflow, the total discharge back 

pressure, the injector operating pressure, and the size of the chlorine solution line. Gauges for 

measuring water pressure and vacuum at the inlet and outlet of each eductor should be provided. 

4.3.1.1.7 Injector/diffuser 

The chlorine solution injector/diffuser must be compatible with the pc,i nt of application to 

provide a rapid and thorough mix with all the water being treat~cl. f he center of a pipeline is the 

preferred application point. 

4.3.2 Contact time and point of application 

(a) Due consideration shall be given to the c~~ntact timc of the chlorine in water lvith relation 

to pH, ammonia, taste producing substances, tei~~peratu~-e, bacterial quality:
trihalomethane formation potential and other per~incilt factors. Chlorine should be 

applied at a point which will provide adequate contact time. All basins used for 
disinfection must be designed to v~inmtze short circuitin~~. Determination of contact 

time for calculation of CT values vi i I I he made t~~in~~ :~p~~cndix C of the E.P.A. Guidance 

Manual, October, 1989. 
(b) At plants treating surface water, provisions shoulJ he made for applying chlorine to the 

raw water, filtered water, and water entering the distribution system. The contact time as 

required in this suh~art must be provided'tc~ achieve the necessary log removal as shown 

below. 

The required minimum ~~rim~ry di~ini~e.ction i~ the disinfection needed for the entire surface 

water and Subpart I [ treat~l~cnt proccs~ ~o meet the overall treatment requirement of 3 log 

Giardia and 41og virus rem~~~~aL'ir~acti~ anon. Regardless of any filter efficiency, a 0.5 log 

minimun, inactivation of ~-ri~n~~~ra bydYsini:~ction is required. 

The following table provide, a summary of the expected minimum level of surface water and 

Subpart H treatment performance in well operated filter systems and the required level of 

disinfection. 

Expected Log 
Filtration Removals 

Required 
Disinfection (Log 
Inactivations 

Giardia Viruses Giardia Viruses 

Conventional 2.5 2.0 0.5 2.0 

Direct 2.0 1.0 1.0 3.0 

Slow Sand 2.0 2.0 1.0 2.0 

Diatomaceous Earth 2.0 1.0 1.0 3.0 
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The Secretary may require greater removals/inactivation depending on the degree of 

contamination in the source water. 

(c) For surface water and groundwater under the direct influence of surface water sources, 

CT Values (CT) must be achieved as shown in Tables A4-1 and A4-2 (See following 

Appendix A Subpart 4.3). 
(d) For groundwater sources determined to be vulnerable to viral contamination, 4.O log 

inactivation of viruses must be achieved as shown in Table A4-1. 

(e) Groundwater sources not under the direct influence of surface ~~ ater that are required to 

be continuously disinfected ar that are required to have the capability of being 

continuously disinfected shall meet the CT requirements t~~ prr~~ ide 4.O log viral 

inactivation as shown in Table A4-1. 

4.3.3 Residual chlorine 

When systems are required to provide chemical disi~lf~ccti~,n_ the m~4inimum li~cc chlorine 

residual at distant points in a water distribution s~~stem shal I ~-be 0.1 milligrams per liter. 

Higher residuals may be required depending on pH, ternpe~~~~i~u•c anal ether characteristics of the 

water. 

4.3.4 Testing equipment 

(a) Chlorine residual test equipment, using the [)PD m~ih<~d ~~c other method recognized in 

the latest edition of Standard Methods for rll~ I__>isii~tE~criojl vf'Water and Wastewater, 

shall be provided and,should be capable cif measuring residuals to the nearest 0.1 

milligram per liter. 

(b) Each system sh a I I c o n t i n u ~~ u s I~ monitor the d i~ i nfectant residual of the water as it enters 

the distriru~tiun s~ stcm and record the 1o~vest disinfectant residual each day. Systems 

ser~~in« fe~~er th in ~~r cqu<~I to ~ ~(>Q ~~e~~ple may take grab samples in lieu of continuous 

mc~nitorin~ at frcc~ucn~ics as fol lows: 
System Fopultrriun S~rrnples/day* 
< 500. 1 
501-1,000. 2 
1.;00;1-2,500. 3 
2,501'-3,300 4 
(* : 'I'l~c minimum time between samples is 1 %2 hours) 
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43.5 Chlorinator piping 

43.5.1 Cross connection protection 

The chlorinator water supply piping shall be designed to prevent .contamination of the treated 
water supply by sources of questionable quality. At all facilities treating surface water, pre and 
post chlorination systems must be independent to prevent possible siphoning of partially treated 
water into the clear well. The water supply to each eductor shall have a separate shut-off valve. 
No master shut off valve will be allowed. 

4.3.5.2 Pipe material 

The pipes carrying elemental liquid or dry gaseous chlorine undo pr~5sure and liquid chlorine 
must be schedule 80 seamless steel tubing or other materials recommenci~d b~~ the Chlorine 
Institute (never use PVC). 

A chlorine solution is defined as a solution of ch~l~~rin~ in water and, therefore, its handling 
differs from that of elemental liquid or dry gaseous chlt~rinc. i'or chlorine solution-piping and 
fittings, rubber, PVC, polyethylene, or other materials recuniin~naed by the Chlorine Institute 
must be used. 

Nylon products are not acceptable for any part uf'the chlorine ~c~lution piping system. 

4.3.6 Housing 

Adequate housing must he pru~ ided for the chlorination equipment and for storing the chlorine 
(see Appendix A Part 5). 

Table ::~~t-1 - CT VALUES FOR VIRUSES 

C'T VALUES FOR I~':~C I,IV.a"LION OF VIRUSES BY FREE CHLORINE (1,2) 

Log Inactivation 2.0 3.0 4.0 

pH 6-9 10 6-9 10 6-9 10 

Temperature (°C) 

0.5 6 45 9 66 12 90 
5 4 30 6 44 8 60 

10 3 22 4 33 6 45 

15 2 15 3 22 4 30 

20 1 11 2 16 3 22 

25 1 7 1 11 2 15 

NOTES: 
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1. Data adapted from Sobsey (1988) for inactivation of Hepatitis A Virus (HAV) at pH = 6, 

7, 8, 9, and 10 and temperature = 5 C. CT values include a safety factor of 3. 

2. CT values adjusted to other temperatures by doubling CT for each 10 C drop in 
temperature. 
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Table A4-2 - GIARDIA INACTIVATION 

a ues or nac iva ion o ►or ~a ys s y ree orine a or ower 
•pH=7.0 pH<=6 pH=6.5 

Log Inactivations Log Inactivations Log Inactivations 

~ C J 
O\ 

~ C r Op 

V V r ~ 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 23 45 69 91 114 137 27 54 82 109 136 163 33 65 98 130 163 195 

0.6 24 47 71 94 118 141 28 56 84 112 140 168 33 67 100 133 167 200 

0.8 24 48 73 97 121 145 29 57 86 115 143 172 3? 68 103 137 171 205 

1 25 49 74 99 123 148 29 59 88 117 147 176 I '•5 
_-~5 

70 105 140 175 210 

1.2 25' S1 76 101 127 152 30 60 90 120 150 18~ 1 72 108 143 179 215 

1.4 26 52 78 103 129 155 31 61 92 123 153 15~ 74 111 147 184 221 

1.6 26 52 79 105 131 157 32 63 95 126 
129 
131 
134 

158 ~ 
161 ~I
1~~4 
1G5 

?89 
?5-~ I 
197 
201 

~r'. 
3a 

~ ?.9 1 79 
4D 1 81 

75 
77 

113 151 188 226 

1.8 27 54 81 108 135 162 32 64 97 116 154 193 231 

2 28 55 83 110 138 165 33 66 99 118 157 197 236 

2.2 28 56 85 113 141 169 34 67 101 121 161 202 242 

2.4 29 57 86 115 143 172 34 68 103 13' 
139' 

171 
174 

"-205 
209 

41 
42 

S2 
r.4 

124 165 206 247 

2.6 29 58 88 117 146 175 35 70 105 126 168 210 252 

2.8 30 59 89 119 148 178 36 71 107 142 178 213 43 1 129 
L1 

171 214 257 

3 30 60 91 121 151 181 36 72 10`' 145 181 217 44 87 174 218 261 

pH=8.0 
- 

pH=7.5 pH=8.5 

Log Inactivations Log Inactivations >, Log Inactivations: 

c ~ 
y ~ J O 

O ~ •` 

U U r .. 

o.s 
46 

~.o 
~2 

~ ss 
139. 

z.o 
185 

z.s 
231 

1 3.0 
27 

o.s i.o i.s z.o z.s a.o os s.o i.s z.o zs a.o 
<=0.4 40 79 119 158 198 237 55 110 165 219 274 329 

0.6 40 80 120 159 199 239 48 
49 

~a5 
9i 

143 
148 

191 
`.197 

= 
2ao 

S 
?~5 

57 114 171 228 285 342 

0.8 41 82 123 164 205 246 59 118 177 236 295 354 

1 42 84 127 169 211 253 51 
52 

101 
104 

152 
157 

?03 
X09 

'253 I U4 61 122 183 243 304 365 

1.2 43 86 130 173 216 259 Z61 313 63 125 188 251 313 376 

1.4 44 89 133 177 222 266: 54 107 x161 214 268 321 65 129 194 258 323 387 

1.6 46 91 137 182 228 27" 55 110 165 219 274 329 66 132 199 265 331 397 

1.8 47 93 140 185 23. _'? 56 113 169 225 282 338 68 136 204 271 339 407 

2 48 95 143 lei 23€ -6 58 115 173 231 288 346 70 139 209 278 348 417 

2.2 50 99 149 1? ~ 248 ' Z97 59 118 177 235 294 353 71 142 213 284 355 426 

2.4 50 99 149 1--U 248 298 60 > 120 181 241 301 361 73 145 218 290 363 435 

2.6 51 101 152 ~; 253 304 61 12 184 245 307 368 74 148 222 296 370 444 

2.8 52 10J 1 155 Z07 25€ ~ 310 63 125 188 250 313 375 75 151 226 301 377 452 

3 53 10~ 158 ?l1' 26~ 316' 64 127 191 255 318 382 77 153 230 307 383 460 

pH <=9A 
Loglna divations 

~ a o j

~ ~ ~ E 

0.5 1.0 15 ~2.0 ~ 2.5 3.0 
<=0.4 65 130 195 ~ 2e~? 325 390 
0.6 68 136 204 271 :-:339 407 

0.8 70 141 211 251 ~ 352 422 

1 73 146 219 251 364 437 

1.2 75 150 226 301 376 451 

1.4 77 155 232 309 387 464 

1.6 80 159 239 318 398 477 

1.8 82 163 245 326 408 489 
2 83 167 250 333 417 500 

2.2 85 170 256 341 426 511 

2.4 87 174 261 348 435 522 

2.6 89 178 267 355 444 533 

2.8 91 181 272 362 453 543 

3 92 184 276 368 460 552 Note: CT = CT for 3-Log Inactivation (99.9 ) 
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a ues or nac iva ion o gar ~a ys s y ree ovine a 
pH<=6 pH=6.5 pH=7.0 
Log Inactivations Log Inactivations log Inactivations 

C ~ C J
O 

O  L  ~ 
V V r .... 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 16 32 49 65 81 97 20 39 59 78 98 117 23 46 70 93 116 139 

0.6 17 33 50 67 83 100 20 40 60 80 100 120 24 48 72 95 119 143 

0.8 17 34 52 69 86 103 20 41 61 81 102 122 24 49 73 97 122 146 

1 18 35 53 70 88 105 21 42 63 83 104 125 25 50 75 99 124 149 

1.2 18 36 54 71 89 107 21 42 64 85 106 127 25 51 76 101 127 152 

1.4 18 36 55 73 91 109 22 43 65 87 108 130 
13Z 

26 ~2 78 103 129 155 

1.6 19 37 56 74 93 111 22 44 66 88 110 26 53 79 105 132 158 

1.8 19 38 57 76 95 114 23 45 68 90 113 
115 

]35 
13'= 

27 54 81 108 135 162 

2 19 39 58 77 97 116 23 46 69 92 28 
2g 

55 83 110 138 165 

2.2 20 39 59 79 98 118 23 47 70 93 117 1 1!? 56 85 113 141 169 

2.4 20 40 60 80 100 120 24 48 72 95 119' 1 113 29 57 86 115 143 172 

2.6 20 41 61 81 102 122 24 49 73 97 122 x.46 29 "58 88 117 146 175 

2.8 21 41 62 83 103 124 25 49 74 99 123 148 30 59 89 119 148 178 

3 21 42 63 84 105 126 25 50 76 iCil 126 151 30 61 91 121 152 182 

pH=BA _ _ pH=8.5 pH=7.5 
Log Inactivations Log Inactivations Log Inactivations 

w 
~ d O ~ 

O  ~ ~ ~ U U +.... 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2S ' 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 28 55 83 111 138 166 33 66 99 132 165 198 39.:. 79 118 157 197 236 

0.6 29 57 86 114 143 171 34 68 102 136 170 204 41 81 122 163 203 244 

0.8 29 58 88 117 146 175 35 70 
7~ 
74 

105 
108 
111 

140. 175 210 [ 42 84 126 168 210 252 

1 30 60 90 119 149 179 36 144'' 180 216'' 43 87 130 173 217 260 

1.2 31 61 92 122 153 183 37 147 184 221 45 89 134 178 223 267 

1.4 31 62 94 125 156 i 187 38 76 114 "' 151 189 X27 46 91 137 183 228 274 

1.6 32 64 96 128 16D 192 39 77 116 155 193 232 47 94 141 187 234 281 

1.8 33 65 98 131 163 i 196 '+ 40 79 119 159 198 238 48 96 144 191 239 287 

2 33 67 100 133 16 200 41 81 122 162 203 243 49 98 147 196 245 294 

2.2 34 68 102 136 1 ~"! 204 41 83 124`, 165 207 248 50' 100 150 200 250 300 

2.4 35 70 105 139 iia 209 42 84 12, 1~=.9 211 253 51 102 153 204 255 306 

2.6 36 71 107 142 1 1?8 Z13 43 86 129 i72 215 258 52 104 156 208 260 312 

2.8 36 72 109 1 L ' ~c1 '17 w 88 132 175 219 263 53 106 159 212 265 318 

3 37 74 lu 1~1~ isa ?~i a, 89 i34 179 223 268 54 108 162 216 270 324 

pH<=9A 
_ _ 

~ 
_ 

Log Inactivations 

C ~ C J
O \

~ C ++ Oq 
i 

m L 0.5 1.0 > 1.5 2.0 2.5 ' 3.0 
<=0.4 47 93 ta0 136 233 ~ 279 
0.6 49 97 1v6 144 243 291 
0.8 50 100 151 T 201 Z51 301 

1 52 104 156 X08 "260 312 

1.2 53 107 160 213 267 320 
1.4 55 110 165 219 274 329 
1.6 56 112 169 225 281 337 

1.8 58 115 173 230 288 345 
2 59 118 177 235 294 353 
2.2 60 120 181 241 301 361 
2.4 61 123 184 245 307 368 
2.6 63 125 188 250 313 375 
2.8 64 127 191 255 318 382 
3 65 130 195 259 324 389 Note: CT = CT for 3-Log Inactivation (99.9%) 
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a ues or nac iva ion o gar ~a ys s y ree orine a 
pH<=6 pH=6.5 pH=7.0 

:. Log Inactivations Lag Inactivations Log Inactivations 

~~~ m 
ò c E 
s o --
vuc 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 12 24 37 49 61 73 15 29 44 59 73 88 17 35 52 69 87 104 

0.6 13 25 38 50 63 75 15 30 45 60 75 90 18 36 54 71 89 107 

0.8 13 26 39 52 65 78 15 31 46 61 77 92 18 37 55 73 92 110 

1 13 26 40 53 66 79 16 31 47 63 78 94 1~ 37 56 75 93 112 

1.2 13 27 40 53 67 80 16 32 48 63 79 95 '!~ j 
1';? 

38 57 76 95 114 

1.4 14 27 41 55 68 82 16 33 49 65 82 98 i 39 58 77 97 116 

1.6 14 28 42 55 69 83 ll 33 50 66 83 9~' ~~~~ 40 60 79 99 119 

1.8 14 29 43 57 72 86 17 34 51 67 84 1D1 2i~ 41 61 81 102 122 

2 15 29 44 58 73 87 17 35 52 69 87 1i ~1 Z1 41 62 83 103 124 

2.2 15 30 45 59 74 89 18 35 53 70 8S i 1iJ5 ~, 21 42 64 85 106 127 

2.4 15 30 45 60 75 90 18 36 54 71 Sy iu7 ~? 13 65 86 108 129 

2.6 15 31 46 61 77 92 18 37 55 73 92 110 22 X74 66 87 109 131 

2.8 16 31 47 62 78 93 19 37 56 74 93"'' 111 22 ' a` 67 89 112 134 

3 16 32 48 63 79 95 19 38 57 75 94 113 23 45 _ 69 91 114 137 

pH=7.5 pH=8.0 _ pH=8S 

Log Inactivations Log Inactivations Log Inactivations 

~ ~ C J

O \
~ ~ r Oq C ` 

V V r ... 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 
14~{. 

0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 21 42 63 83 104 125 25 50 j 75 99 124 30 .~ 59 89 118 148 177 

0.6 21 43 64 85 107 128 26 51 77 102 128 153 31 61 92 122 153 183 

0.8 22 44 66 87 109 131 26 53 79- 105 132 158 32 63 95 126 158 189 

1 22 45 67 89 112 134 27 54 '' 81 108 = 135 162 33 65 98 130 163 195 

1.2 23 46 69 91 114 137 28 55 ~ 83 111 138 166 33 67 100 133 167 200 

1.4 23 47 70 93 117. !AO 28 57 85 113 142' ' 170 34 69 103 137 172 206 

1.6 24 48 72 96 120 14d 29 58 $7 116 145 174 35 70 106 141 176 211 

1.8 25 49 74 98 123 1~;7 30 60 90 119 149 179 36 72 108 143 179 215 

2 25 50 75 100 ''' 125 150 30 61 91 121 152 182 37 74 111 147 184 221 

2.2 26 51 77 102 128 1;', 1 31 62 93 124 155 186 38 75 113 150 188 225 

2.4 26 52 79 105 '131 15? 32 63 95 127 158 190 38 77 115 153 192 230 

2.6 27 53 80 1n7 133 1 ,!~ ?2 65 97 129 162 194 39 78 117 156 195 234 

2.8 27 54 82 1~',-~ 136 1-~', ~", ~ 56 99 131 164 197 40 80 120 159 199 239 

3 28 55 -S''. 111 13R ~6~~ t E7 1 101 134 168 201 41 81 122 162 203 243 

pH<=9.0 
Log Inactivations 

a 
C ~ C J 

O 

O  C  i ~ V U a+ .... 

0.5 1.0 i.b` 2.0 2.5 3.0 

<=0.4 35 70 1G~~ L39 174 209 

0.6 36 73 1l~? ?:15 182 218 

0.8 38 75 113 15 ~ 188s`'' 226 
1 39 78 117 15ti ''3395 234 

1.2 40 80 120 160 200 240 

1.4 41 82 124 165 206 247 

1.6 42 84 127 169 211 253 

1.8 43 86 130 173 216 259 

2 44 88 133 177 221 265 

2.2 45 90 136 181 226 271 

2,4 46 92 138 184 230 276 

2.6 47 94 141 187 234 281 

2.8 48 96 144 191 239 287 

3 49 97 146 195 243 292 Note: CT = CT for 3-Log Inactivation (99.9%) 
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CT Values for Inactivation of Giardia Cysts by Free Chlorine at 15°C 

pH<=6 pH=6.5 pH=7.0 

Log Inactivations Log Inactivations Log Inactivations 

C ~ 

~ C 

~ J
O\ 

09 

U U 

` 

r ~ 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 8 16 25 33 41 49 10 20 30 39 49 59 12 23 35 47 58 70 

0.6 8 17 25 33 42 50 10 20 30 40 50 60 12 24 36 48 60 72 

0.8 9 17 26 35 43 52 10 20 31 41 51 61 12 24 37 49 61 73 

1 9 18 27 35 44 53 11 21 32 42 53 63 1" 25 38 50 63 75 

1.2 9 18 27 36 45 54 11 21 32 43 53 64 
65 j 

- 
t3 

25 38 51 63 76 

1.4 9 18 28 37 46 55 11 22 33 43 54 26 39 52 65 78 

1.6 9 19 28 37 47 56 11 22 33 44 55 66 13 26 40 53 66 79 

1.8 10 19 29 38 48 57 11 23 34 45 57 68 14 27 41 54 68 81 

2 10 19 29 39 48 58 12 23 35 46 58 
58 

6° -''''' 14 
C~ 

28 42 55 69 83 

2.2 10 20 30 39 49 59 12 23 35 47 ~ 14 
1.1 

28 43 57 71 85 

2.4 10 20 30 40 50 60 12 24 36 48 60 ! 72 29 43 57 72 86 

2.6 10 20 31 41 51 61 12 24 37 49 61 
62 

73 
74 

75 
15 

29 44 59 73 88 

2.8 10 21 31 41 52 62 12 25 37 49 3L1 45 59 74 89 

3 11 21 32 42 53 63 13 25 38 51 63 76 15 3U 46 61 76 91 

pH=8.5 pH=7.5 pH=8A 
Log Inactivations Log Inactivations Log Inactivations 

w ~ 
y 

O ~ 
C  J O 

uu° ..~. 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2A 2.5 '3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 14 28 42 55 69 83 17 3~ 5~] 66 83 99 20 39 59 79 98 118 

0.6 14 29 43 57 72 86 17 
18 
18 
19 

34 
35 
36' 
37 

51 
~~ 
E' 
5~ 

68 85 102 20 41 61 81 102 122 

0.8 15 29 44 59 73 88 70 
7~ 
7a 

88 105 21 42 63 84 105 126 

1 15 30 45 60 75 90 90 108 22 43 65 87 108 130 

1.2 15 31 45 61 77 92 93 111 22 45 67 89 112 134 

1.4 16 31 47 63 78 94 19 38 57 76 95'' 114 23 46 69 91 114 137 

1.6 16 32 48 64 80',', 96 19 39 58 77 97 116 24 47 71 94 118 141 

1.8 16 33 49 65 B2 98 20 40 60 79 99 119 24 48 72 96 120 144 

2 17 33 50 67 83 100 20 41 61 81 102 122 25 49 74 98 123 147 

2.2 17 34 51 68 85 102 21 41 52- 83 103 124 25 50 75 100 125 150 

2.4 18 35 53 70 88 1~ ~5 21 42 6~1 85 106 127 26 51 77 102 128 153 

2.6 18 36 54 71 89` 1ii7 ?2 43 65 d6 108 129 26 52 78 104 130 156 

2.8 18 36 55 7~ 91 7OU Z2 11 00 88 110 132 27 53 80 106 133 159 

3 19 37 ~~ ,1 93 'll1 2? !_ ~5 6 89 112 134 27 54 81 108 135 162 

pH<=9A 
-

LogInactivations 

C ~ t 
O 

J

O C
UUr.► 

~ 

0.5 1.0 1.5; 2.0 2.5 3.0 

<=0.4 23 47 ?0 93 11" 140 

0.6 24 49 i_ 97 122 146 

0.8 25 50 76 1D1 126 151 

1 26 52 78 104 130 156 

1.2 27 53 80 1D7 133 160 

1.4 28 55 83 11U 138 165 

1.6 28 56 85 113 141 169 

1.8 29 58 87 115 144 173 
2 30 59 89 118 148 177 

2.2 30 60 91 121 151 181 

2.4 31 61 92 123 153 184 

2.6 31 63 94 125 157 188 
2.8 32 64 96 127 159 191 

3 33 65 98 130 163 195 Note: CT = CT for 3-Log Inactivation (99.9%) 
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a ues or nac iva ion o ►ar ~a ys s y ree orine a 
pH<=6 PH=6.5 ph=7.0 

Log Inactivations Log Inactivations Log Inactivations 

L d p J 

•O ~ ~ 
V U a.... 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 6 12 18 24 30 36 7 15 22 29 37 44 9 17 26 35 43 52 

0.6 6 13 19 25 32 38 8 15 23 30 38 45 9 18 27 36 45 54 

0.8 7 13 20 26 33 39 8 15 23 31 38 46 9 18 28 37 46 55 

1 7 13 20 26 33 39 8 16 24 31 39 47 9 19 28 37 47 56 

1.2 7 13 20 27 33 40 8 16 24 32 40 48 10 19 29 38 48 57 

1.4 7 14 21 27 34 41 8 16 25 33 41 4S' 10 "'~ 19 29 39 48 58 

1.6 7 14 21 28 35 42 8 17 25 33 42 50 1A 20 30 39 49 59 

1,g 7 14 22 29 36 43 9 17 26 34 43 `,1 10 20 31 41 51 61 

2 7 15 22 29 37 44 9 17 26 35 43 `Z 7~ 21 31 41 52 62 

2.2 7 15 22 29 37 44 9 18 27 35 A4 = '_~ 21 32 42 53 63 

2.4 8 15 23 30 38 45 9 18 27 36 45" 54 ].1 22 33 43 54 65 

2.6 8 15 23 31 38 46 9 18 28 37 46 55 11 '2 33 44 55 66 

2.8 8 16 24 31 39 47 9 19 28 37 47 56 11 22 34 45 56 67 

3 8 16 24 31 39 47 10 19 29 38 48 57 11 Z~ 34 45 57 68 

pH=7.5 PH=8.0 PH=8.5 
_ _ 

Log Inactivations Log Inactivations Log Inactivations 

C ~ O J\

~ C 00 ` 

V U r ~ . 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 lA 1.5 2.0 25 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 10 21 31 41 52 62 12 25"' ?7 49 ~ ~ 1 7~1 ],5 30 45 59 74 89 

0.6 11 21 32 43 53 64 13 26 3° 51 0~1 77 15 31 46 61 77 92 

0.8 11 22 33 44 55 66 13 26 l0 T~ ~c %9 16 32 48 63 79 95 

1 11 22 34 45 56 67 14 27 al s4"''" - 68 81 16 33 49 65 82 98 

1.2 12 23 35 46 58 69 14 2S a2 55 '-'` 69 83 17 33 50 67 83 100 

1.4 12 23 35 47 58 70 14 28 43 57 71 '" 85 17 34 52 69 86 103 

1.6 12 24 36 48 6D 
' Z 
~~,-' 

72 
~~i 

~ 

15 
15 
15 

29 44 58 73"' 87 18 35 53 70 88 105 

1.8 12 25 37 4Q 30 45 59 74 89 18 36 54 72 90 108 

2 13 25 38 SG~ 
51 

30 4b 61 76 91 18 37 55 73 92 110 

2.2 13 26 39 i:,4 
u5 
h7 ~ 

% 

i~ 

j 16 
16 
16 

31 47 62 78 93 19 38 57 75 94 113 

2.4 13 26 39 52 32 
32 

43 
49 

I ~~3 79 95 19 38 58 77 96 115 

2.6 13 27 40 53 05 81 97 20 39 59 78 98 117 

2.8 14 27 
14 28 

pH<=9A 

41 
<iZ 

Sa 
55 

68 
69 

~1 i 17 a 33 
~ b3 X17 34 

50 
I S1 

66 
67 

83 
84 

99 
101 

20 
20 

40 
41 

60 
61 

79 
81 

99 
102 

119 
122 

3 

Log Mactivations 

a ~ 
C ~ ~ J 

O 

O C ~ 
V U r .... 

0.5 
18 
18 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
24 

1A 
35 
36 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

1.5 
53 

-- 55 
57 
59 
60 
62 
63 
65 
66 
68 
69 
71 
72 
73 

2.0 2.5 
'0 ~ 8"~ 
—%~ 'il 

I ~5 i s4 
78 9~ 
c0 100 
P? 103 
8a 105 
86 108 
88 110 
90 113 
92 115 
94 118 
95 119 
97 122 

3.0 
105 
109 
113 
117 
120 
123 
126 
129 
132 
135 
138 
141 
143 
146 Note: CT= CT for 3-Log Inactivation (99.9%) 

<=0.4 
0.6 
0.8 
1 
1.2 
1.4 
1.6 
1.8 
2 
2.2 
2.4 
2.6 
2.8 
3 
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a ues or nac iva ion o gar ~a ys s y ree orine a 
pH<=6 pH=6.5 PH=7.0 

Log Inactivations log Inactivations Log Inactivations 

C ~ O J\

~ C ` OD 

V V a+ ~ 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 4 8 12 16 20 24 5 10 15 19 24 29 6 12 18 23 29 35 

0.6 4 8 13 17 21 25 5 10 15 20 25 30 6 12 18 24 30 36 

0.8 4 9 13 17 22 26 5 10 16 21 26 31 6 12 19 25 31 37 

1 4 9 13 17 22 26 5 10 16 21 26 31 6 12 19 25 31 37 

1.2 5 9 14 18 23 27 5 11 16 21 27 32 6 13 19 25 32 38 

1.4 5 9 14 18 23 27 6 11 17 22 28 3? 7 13 20 26 33 39 

1.6 5 9 14 19 23 28 6 11 ll 22 28 7 13 20 27 33 40 

1.8 5 10 15 19 24 29 6 11 17 23 28 ~~ 7 14 21 27 34 41 

2 5 10 15 19 24 29 6 12 18 23 29 j ~ `~ 14 21 27 34 41 

2.2 5 10 15 20 25 30 6 12 18 23 29 
30 
31 1 37 
31 

3b 

37 

7 
7 
~ 
8 ;' 

14 
14 
15 
15 

21 28 35 42 

2.4 5 10 15 20 25 30 6 12 18 24 22 29 36 43 

2.6 5 10 16 21 26 31 6 12 19 2~ 
~S 
?~ 

22 29 37 44 

2.8 5 10 16 21 26 31 6 12 19 23 30 38 45 

3 5 11 16 21 27 32 6 13 19 32 38 8 15 23 31 38 46 

PH=8.5 pH=7.5 pH=BA 
Log Inactivations Log Inactivations Log Inactivations 

d v~ ~ 
GJ 0 J 

•O ~ ~ 
U Ua-.~ 

mg L 0.5 1.0 1.5 2.0 2.5 3.0 0.5 
8 

1.0 
i7 

1.5 2.0 2S 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 7 14 21 28 35 42 25 33 42 5~ 10 20 30 39 49 59 

0.6 7 14 22 29 36 43 9 17 26 34 43 51 ''"10 20 31 41 51 61 

0.8 7 15 22 29 37 44 9 18 27 35 44 53 11 21 32 42 53 63 

1 8 15 23 30 38 45 9 18 27 30 
3 
38 

45 54 11 22 33 43 54 65 

1.2 8 15 23 31 38 46 9 18 28 46 55 11 22 34 45 56 67 

1.4 8 16 24 31 39 47 10 19 29 48"''" 57 12 23 35 46 58 69 

1.6 8 16 24 32 40 48 10 19 29 39 48 58 12 23 35 47 58 70 

1.8 8 16 25 33 41 ` ̀~9 10 20 '30 40 50 60 12 24 36 48 60 72 

2 8 17 25 33 42 ,0 10 20 ~1 41 51 61 12 25 37 49 62 74 

2.2 9 ll 26 3n 43 61 10 21 1 41 52 62 13 25 38 50 63 75 

2.4 9 17 26 35 43 52 11 21 3? 42 53 63 13 26 39 51 64 77 

2.6 9 18 27 ~`, - 44 93 ', 11 22 33 43 54 65 13 26 39 52 65 78 

2,8 9 18 27 45" 5-1 11 22 33 44 55 66 13 27 40 53 67 80 

3 9 18 ~ti 45' 11 22 ', 34 45 56 67 14 27 41 54 68 81 

pH<=9A 
_ ~-

Log f n a d ivations 

c 
oc'~~ 
U V r ... 

m L 0.5 1A 1.5 2.0 2.5 3.0 

<=0.4 12 23 35 47 58 70 

0.6 12 24 37 49 61 73 
p,g 13 25 38 50 63 75 

1 13 26 39 5Z 65 78 

1.2 13 27 40 5 ~ 67 80 
1.4 14 27 41 5~ 68 82 
1.6 14 28 42 Sti 70 84 

1.8 14 29 43 57 72 86 

2 15 29 44 59 73 88 

2.2 15 30 45 60 75 90 

2.4 15 31 46 61 77 92 

2.6 16 31 47 63 78 94 

2.8 16 32 48 64 80 96 
3 16 32 49 65 81 97 Note: CT = CT for 3-Log Inactivation (99.9%) 

4.3.7 Non-Chorine Based Disinfection 
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Design and installation of disinfection methods other than chlorine based systems, such as 

ultraviolet light, may be permitted, provided such designs conform to the Secretary's written 

guidelines. 

4.4 Softening 

The softening process selected shall be based upon the mineral qualities of the raw water and the 

desired finished water quality in conjunction with requirements for disposal of sludge or brine 

waste, cost of plant, cost of chemicals and plant location. Applicabiliri- c>f the process chosen 

shall be demonstrated. 

4.4.1 Lime or lime-soda process 

Design standards for rapid mix, flocculation and sedimentati~~n a~~~ in Appc~,d iX A Subpart 4.1. 

Additional consideration shall be given to the following ~~rocess elements. 

4.4.1.1 Hydraulics 

When split treatment is used, the bypass line should be sized to ~~jrry total plant flow, and an 

accurate means of measuring and splittin~T the flow shall be proviced. 

4.4.1.2 Aeration 

Determinations should be made for the carbon dioxide content of the raw water. When 

concentrations exceed 1~ ii~illigrams per liter, the economics oCremoval by aeration as opposed 

to removal with lime should he co~lsidered if it has been determined that dissolved oxygen in the 

finished water will nc,~ cau~c cu~~r~,si~~n problems in the distribution system. 

4.4.1.3 Chemical feed ~~~~int 

Lime and recycled slud~c sh~~~~ld be fed directly into the rapid mix basin. 

4.4.1.E Rapid mix 

Rapid mix basins shall not exceed 30 seconds detention time with adequate velocity gradients to 

keep the lime p~irticles dispersed. 

4.4.1.5 Stabilization 

Equipment for stabilization of water softened by the lime or lime-soda process is required. (see 

Appendix A Subpart 4.7). 

4.4.1.6 Sludge Collection 

(a) Mechanical sludge removal equipment shall be provided in the sedimentation basin. 

(b) Sludge recycling to the rapid mix should be provided. 
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4.4.1.7 Sludge Disposal 

Provisions shall be included for proper disposal of softening sludge. (see Appendix A Subpart 
4.10). 

4.4.1.8 Disinfection 

The use of excess lime shall not be considered an acceptable substitute for disinfection. 

4.4.1.9 Plant start-up 

The plant processes shall be manually started following shut-do~~ n. 

4.4.2 Cation exchange process 

Alternative methods of hardness reduction should h~ investigated when the sodium content and 
dissolved solids concentration is of concern. 

4.4.2.1 Pre-treatment requirements 

Iron, manganese, or a combination of the t~vu. should not exce~~1 0. ~ milligrams per liter in the 
water as applied to the ion exchange resin. P~~c-tr~c~itment is required ~~h~n the content of iron, 
manganese, or a combination of the two, is ~~ne m i I I i ~~ram per 1 itcr or more. (see Appendix A 
Subpart 4.5). Waters having 5 units or more turl~idit~ shuuld not lie applied directly to the cation 
exchange softener. 

4.4.2.2 Design 

The units may he ~f pres~~n-e o~~ ~~ra~~it~~ type.. of either an upflow or downflow design. 
Automaticxe~cneration ba~cd on v~,lumc cif ~~~at~r softened should be used unless manual 
regeneration is justified and is ~~~~~~ro~ c~i by the reviewing authority. A manual override shall be 
provrdcd un all automatic co~ltr~~ls. 

4.4.2.3 Ekchan~~e capacity 

The design capacity t~~r h~ir~lrless removal should not exceed 20,000 grains per cubic foot when 
resin is regenerated with 1~.;~ pounds of salt per kilograin of hardness removed. 

4.4.2.4 Depth of resin 

The depth of the exchange resin should not be less than three feet. 

Page 62 



Vermont Water Supply Rule 

4.4.2.5 Flow rates 

The rate of softening should not exceed seven gallons per minute per square foot of bed area and 

the backwash rate should be six to eight gallons per minute per square foot of bed area. Rate-of-

flow controllers or the equivalent shall be installed for the above purposes. 

4.4.2.6 Freeboard 

The freeboard will depend upon the specific gravity of the resin and the direction of water flow. 

Generally, the washwater collector should be 24 inches above the tip ~~f the xesin on downflow 

units. 

4.4.2.7 Underdrains and supporting gravel 

The bottoms, strainer systems and support for the exchange rCSin shall coniur~~~ to criteria 

provided for rapid rate gravity filters. (see Appendr~ ;1 Subparts 4.2.4.5 and ~.?.x.71. 

4.4.2.8 Brine distribution 

Facilities should be included for even distribution of the brim o~ er the entire surface of both 

upflow and downflow units. 

4.4.2.9 Cross-connection control 

Backwash, rinse and air relieT di charge pipes should be installed in such a manner as to prevent 

any possibility of back-siphona~e. 

4.4.2.10 Bypass piping and equipment 

A bypass sha(1 be pr~~vidc~i around sul,~~nin<< units to produce a blended water of desirable 
hardness. "Cotalizing n~ete~~~ shall be installed on the bypass line and on each softener unit. The 
bypass line shall have a shutoff vale e and should have an automatic proportioning or regulating 

device. In some installation_ it may be necessary to treat the bypassed water to obtain 
acceptable l~vel~ of iron and'c,r manganese in the finished water. 

4.4.2.11 Adcitional lin~it~tions 

Silica gel resins should nut be used for waters having a pH above 8.4 or containing less than six 

milligrams per liter silica and should not be used when iron is present. When the applied water 

contains a chlorine residual, the cation exchange resin shall be a type that is not damaged by 
residual chlorine. Phenolic resin should not be used. 

4.4.2.12 Sampling taps 

Smooth-nose sampling taps shall be provided for the collection of representative samples. The 

taps shall be located to provide for sampling of the softener influent, effluent and blended water. 
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The sampling taps for the blended water shall be at least 20 feet downstream from the point of 
blending. Petcocks are not acceptable as sampling taps. Sampling taps should be provided on 
the brine tank discharge piping. 

4.4.2.13 Brine and salt storage tanks 

(a) Salt dissolving or brine tanks and wet salt storage tanks shall be covered and be 
corrosion-resistant. 

(b) The make-up water inlet shall be protected from back-siphana~~e. ~'~~-ater for filling the 
tank should be distributed over the entire surface by pipes abc~~ ~ the maximum brine 
level in the tank. The tanks should be provided with an atit~lmatic declining level control 
system on the make-up water line. 

(c) Wet salt storage basins shall be equipped with manllolc~ or hatchway s for access and for 
direct dumping of salt from a truck. Openings shall be provided with raised curbs and 
watertight covers having overlapping edges simila~~ to those required for finished water 
reservoirs. 

(d) Overflows, where provided, shall be protected with corrosion resistant screens and shall 
terminate with either a turned downed bend having a proper free fall discharge or a self-
closing flap valve. 

(e) Two wet salt storage tanks or compartrn~nts d~si~ncd to operate independently should be 
provided. 

(~ The salt shall be supported on graduated layers of gravel placed over a brine collection 
system. 

(g) Alternative designs which are ~~~nclucive to frequent cleaning of the wet salt storage tank 
may be considered. 

4.4.2.1 Salt and brine storage capacity 

Total salt storay~c should have sufficient capacity to provide for at least 30 days of operation. 

4.4.2.15 Brine pump oc eductor 

An eductor may be used to transfer brine from the brine tank to the softeners. If a pump is used, 
a brine measuring tank or means of metering should be provided to obtain proper dilution. 

4.4.2.16 Stabilization 

Stabilization for corrosion control shall be provided. An alkali feeder shall be provided except 
when exempted by the reviewing authority. 
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4.4.2.17 Waste disposal 

Suitable disposal shall be provided for brine waste (See Appendix A Subpart 4.10). Where the 

volume of spent brine must be reduced, consideration may be given to using a part of the spent 

brine for a subsequent regeneration. 

4.4.2.18 Construction materials 

Pipes and contact materials shall be resistant to the aggressiveness of silt. Plastic and red brass 

are acceptable piping materials. Steel and concrete shall be coated with anon-leaching 

protective coating which is compatible with salt and brine. 

4.4.2.19 Housing 

Bagged salt and dry bulk salt storage shall be enclosed and separated from ~th~r operating areas 

in order to prevent damage to equipment. 

4.5 Iron & Manganese Control 

Iron and manganese control, as used herein. refers solely to trc~~tment processes designed 

specifically for this purpose. The treatment. process used wi I I depend upon the character of the 

raw water. The selection of one or more treatment proce~~e~ mu~~ meet specific local conditions 

as determined by engineering investigations; inrlu~lin~~ clle~nical analyses of representative 

samples of water to be treated. and receive the ~~p~~ro~ al ~f the Secretary. It may be necessary to 

operate a pilot plant in order to bather all information pertinent to the design. Consideration 

should be given to adjusting pH of the raw water to optimize reaction. 

4.5.1 Removal by oxidation. detention and filtr~ition 

4.5.1.1 Oxidation may he b~ aeration ur h~ rl~einical oxidation with chlorine, potassium 

permanganate, ozone ~~r ch c~rinc dioxide. 

4.5.1.2 D~tcntion 

(a) Reacti~~n - ,~ minimum detention time of 20 minutes shall be provided following aeration 

to insure that the o~i~iation reactions are as complete as possible. This minimum 

detention may b~ omitted only where a pilot plant study indicates no need for detention. 

The detention basin should be designed as a holding tank with no provisions for sludge 

collection but ~~ith sufficient baffling to prevent short circuiting. 

(b) Sedimentation - Sedimentation basins are recommended when treating water with high 

iron and/or manganese content, or where chemical coagulation is used to reduce the load 

on the filters. Provisions for sludge removal shall be made. 

4.5.1.3 Filtration 
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Filters shall be provided and shall conform to Subpart 4.2. 

4.5.2 Removal by manganese greensand filtration 

This process consists of either a continuous feed of potassium permanganate to the influent of a 

manganese greensand filter or regeneration of filter media by permanganate. 

a) Provisions should be made to apply the permanganate as far ahead of the filter as 
practical and to a point immediately before the filter. 

b) Other oxidizing agents or processes such as chlorination or aeration may be used prior to 

the permanganate feed to reduce the cost of the chemical. 
c) Anthracite media cap of at least six inches over manganese `~rccnsand is recommended. 

d) Normal filtration rate is three to five gallons per minute per ~yu~ire ('not. 

e) Normal wash rate is 8 to 10 gallons per minute pei- square foot. 
~ Air washing should be provided. 
g) Sample taps shall be provided: 

(1) prior to application of permanganate, 
(2) immediately ahead of filtration, - 
(3) at the filter effluent. 

4.53 Removal by ion exchange 

This process of iron and manganese removal should n~i be u~zd f~,r water containing more than 

0.3 milligrams per liter of iron. manganese or combinatiui~ thcreo£ This process is not 

acceptable where either the ra~~ ~~ ater or wash water contains dissolved oxygen. 

4.5.4 Sequestration by poll ~~h~~~ph~ates 

Sequestration proce~~ ~~ ill ~~nly be ronsidercd as a v fable option for use in Vermont under the 

following conditions: 
(a) Pilot work d~nr ~~ ith specifie s~ questering agent being proposed demonstrating 

ef~fcctiveness under carious ~onclitions i.e. time, temperature, pH. 

(b) ~S~?eciFc program presented for operational control and monitoring of sequestering agent 

and its continued effr~tiveness. 
(c) Iron, manganese or cuinbination thereof shall not be in excess of 1 A mg/1. 

(d) The maximum concentration of phosphate applied shall not exceed 10 ppm POa. 
(e) Feeding eq~~ i~~meni shall conform to the requirements of Appendix A Subpart 5. 

( fl Stock phosphate solution must be kept covered and disinfected by maintaining 
approximately' lU mg/1 free chlorine residual. Newer premixed phosphate solutions may 

not require free chlorine residual be maintained. 
(g) Polyphosphates shall not be applied ahead of iron and manganese removal treatment. The 

point of application shall be prior to any aeration, oxidation or disinfection if no iron or 

manganese removal treatment is provided. 
(h) Phosphate chemicals must meet NSF Drinking Water Treatment Chemicals and System 

Components Certification. 
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(i) Testing equipment for phosphates must be available to allow daily monitoring of 

sequestering chemical levels in the distribution system. 

4.5.5 Sampling equipment 

Taps shall be located on each raw water source, each treatment unit influent and each treatment 

unit effluent. 

4.5.6 Testing equipment 

Testing equipment should be provided for all plants. The equipment should have the capacity to 

accurately measure the iron content to a minimum detection le~~cl of 0. 1 milligrams per liter and 

the manganese content to a minimum detection level of 0.03 mill i~rams per- liter. 

4.6 Fluoridation 

Sodium fluoride, sodium silicofluoride and hydr~~fluorusiiicic acid shall conform tc~ rhz NSF 

Drinking Water Treatment Chemicals and System Co~fa~~r~n~ nts Cert~cation. Thyproposed 

method of fluoride feed must be approved by the Secretary p~~ior to preparation of final plans and 

specifications. The proposed method wiI I e.onform to CDC iT'~rter Fluoridation: A Manual for 

Engineers and Technicians, latest edition. 

4.6.1 Fluoride compound storage 

Fluoride chemicals should be isolated from othe~•.chemicals to~prevent contamination. 

Compounds shall be stored in cc,vcred or unopened shipping containers and should be stored 

inside a building. L'iisealed st~~ra~~e units for hydrolfi~rosilicic acid must be vented to the 

atmosphere at a point outside ~~n~ building. Bags, fiber drums and steel drums should be stored 

on pallets. 

4.6.2 t'f~cinical feed ~yuipm~nt and methods 

In addition to the requirements in Appendix A Part 5, fluoride feed equipment shall meet the 

following rec~uicements: 
(a) scales, loss-~~f-weight recorders, water meters or liquid level indicators, as appropriate, 

accurate to ~~ ithin I i~ ~ percent of the average daily change in reading shall be provided 

for chemical Leeds; 
(b) feeders shall be a~uurate to within five percent of any desired feed rate; 

(c) the point of application of hydrofluorosilicic acid, if into a horizontal pipe, shall be in the 

lower half of the pipe; 
(d) a fluoride solution, including hydrofluorosilicic acid, shall be applied by a positive 

displacement pump; 
(e) anti-siphon devices shall be provided for all fluoride feed lines and dilution water lines; 

(~ a device to measure the flow of water to be treated is required; 

(g) the dilution water pipe shall terminate at least two pipe diameters above the solution tank 

when an upflow saturator is not used; 
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(h) water used for sodium fluoride dissolution shall be softened if hardness exceeds 75 mg/1 
as calcium carbonate; 

(i) fluoride solutions shall not be injected to a point of negative pressure; 
(j) the electrical outlet used for the fluoride feed pump should have a nonstandard receptacle 

and shall be electrically interconnected with the well or service pump; and 
(k) sodium fluoride saturators should be of the upflow type and be provided with a meter and 

backflow protection on the makeup water line. 

4.6.4 Protective equipment 

Protective equipment, as outlined in Appendix A Subpart 5.3.4, and a~ c~quired by OSHA and 
VOSHA regulations, shall be provided for operators handling flu~~ricjc compounds. 

4.6.5 Dust control 

(a) Provision must be made for the transfer of dry fluoride compounds from sh i firing 

containers to storage bins or hoppers in such a ~~a~~ as to minimize the quantit}~ of 
fluoride dust which may enter the room in which the cquipm~nt is installed. 1'he 
enclosure shall be provided with an exhaust fan aid dust filter which place the hopper 
under a negative pressure. Air exhausted from fluor i~j~ han.dling equipment shall 
discharge through a dust filter to the outside atmosphe~~c of tfle building. 

(b) Provision shall be made for disposing of et»~~tt- ha~~~, ~1,~um~ or barrels in a manner which 
will minimize exposure to fluoride dusts. .1 i1~or dr~~in ~hr~uld be provided to facilitate 
the hosing of floors. A floor drain ma~~ ce~~uire ~r dischar~~e permit from the Secretary. 

4.6.6 Testing equipment 

Equipment shall be prop i~lcd I ~~r measuring the quantity of fluoride in the water. Such 
equipment shall he subject to the appruti~~~l ol~tlie Secretary. 

4.7 St~ibilization 

Water that is u~lstable due to natural causes or to subsequent treatment should be stabilized. 

4.7.1 Polygl~osphates 

The feeding of polyphosE,hates may be applicable for corrosion control. 

(a) Feed equipment shall conform to Appendix A Part 5, Chemical Application. 

(b) Phosphate must meet NSF Drinking water treatment chemicals and system components 
certification. 

(c) Stock phosphate solution must be kept covered and disinfected by carrying 
approximately 10 milligrams per liter free chlorine residual. 

(d) Satisfactory chlorine residuals shall be maintained in the distribution system when 
phosphates are used. 
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4.7.2 Other treatment 

Other treatment for controlling corrosive waters by the use of sodium silicate and sodium 
bicarbonate shall be used where necessary. Any proprietary compound must receive the specific 
approval of the Secretary before use. Chemical feeders shall be as required in Appendix A Part 

5. 

4.7.3 Water unstable due to biochemical action in distribution system 

Unstable water resulting from the bacterial decomposition of organic mattern water (especially 

in dead end mains), the biochemical action within tubercles, and the reduction of sulfates to 

sulfides should be prevented by the maintenance of a free chlorine residual throughout the 
distribution system. 

4.8 Taste & Odor Control 

Provision shall be made for the control of taste and odor as required by the Secretary. Chemicals 

shall be added sufficiently ahead of other treatment processes t~~ assure adequate cc~iltaet time for 

an effective and economical use of the chemicals. Where szrerc taste and odor problems are 
encountered in-plant and/or pilot plant studies are required. 

4.8.1 Flexibility 

Treatment plants that supply water with knov~ n tz~~te .ind odor problems should have equipment 
available to treat these problems. l'lie equipment should have several control processes available 

for treatment flexibility- in addre~sin~~ the problem'. 

4.8.2 Chlorination 

Chlorination can be usc~1 fug- the rci~~~~~ ill ~,f ~om~ objectionable odors. Adequate contact time 

must be pr~~vided to oc~mpleie thz chemical reactions involved. Excessive potential 
trihalomethane production through this process should be avoided by adequate bench-scale 
testing prier tc~ design. The breakpoint technique of chlorinating is recommended. 

4.8.3 Chlorine dioxide 

Chlorine dioxide has been `~~nerally recognized as a treatment for tastes caused by industrial 

wastes, such as phenols. However, chlorine dioxide can be used in the treatment of any taste and 
odor that is treatable by an oxidizing compound. Provisions shall be made for proper storing and 

handling of the sodium chlorite, so as to eliminate any danger of explosion. 

4.8.4 Powdered activated carbon 

(a) Powdered activated carbon when prescribed should be added as early as possible in the 
treatment process to provide maximum contact time. Flexibility to allow the addition of 
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carbon at several points is preferred. Activated carbon should not be applied near the 

point of chlorine application. 
(b) The carbon can be added as a premixed slurry or by means of a dry feed machine as long 

as the carbon is properly wetted. 
(c) Continuous agitation or resuspension equipment is necessary to keep the carbon from 

depositing in the slurry storage tank. 
(d) Provision shall be made for adequate dust and explosion control. 

(e) The required rate of feed of carbon in a water treatment plant depends upon the tastes 

and/or odors involved, but provision should be made for adding from 0.1 milligrams per 

liter to at least 40 milligrams per liter. 
(~ Powdered activated carbon shall be handled as a potentially cun~bustible material. It 

should be stored in a building or compartment as nearll lirc~,rc~uf as possible. Other 

chemicals should not be stored in the same compartment. Carbon feeder rooms should be 

equipped with explosion-proof electrical outlets, lights and moto:r~. 

4.8.5 Granular activated carbon adsorption units 

See Subpart 4.2.1.6 of this appendix. 

4.8.6 Copper sulphate and other copper compounds 

Continuous or periodic treahnent of water with eoppzr c~,mpuunds t~~ kill algae or other growths 

shall be controlled to prevent copper in excess ~,f 1 .~ milli~~rams per liter as copper in the plant 

effluent or distribution system. Care shall betaken to assure an e~~cn distribution. A permit shall 

be obtained from the Seccciar~ pi~iur to any such t~~catment. See 10 V.S.A., § 1263(a)) 

4.8.7 Aeration 

See Appendix :4 St~h~~ari -t.~. 

4.8.8 Potassium permangan~ite 

Application cif potassium p~rin~tnganat~ inay be considered, providing the treatment shall be 

designed s~ that the products of the reaction are not visible in the finished water. 

4.8.9 Ozone 

Ozonation can be used as a means of taste and odor control. Adequate contact time must be 

provided to complete the chemical reactions involved. Ozone is generally more desirable for 

treating water with high threshold odors. 

4.8.10 Other Methods 

The decision to use any other methods of taste and odor control should be made only after 

careful laboratory and/or pilot plant tests and on consultation with the Secretary. 
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4.9 Microscreening 

A microscreen is a mechanical supplement of treatment capable of removing some of the 

suspended matter from the water by straining. It may be used to reduce nuisance organisms, 

leaves, weeds and organic matter. It shall not be used in place of: 
(a) filtration, when filtration is necessary to provide a satisfactory water, or 

(b) coagulation, in the preparation of water for filtration. 

4.9.1 Design 

(a) Design shall give due consideration to: 
(1) nature of the suspended matter to be removed 
(2) corrosiveness of the water 
(3) effect of chlorination, when required as a pretreati7ient 
(4) duplication of units for continuous operati~~ii during equipment t~iaintenance 

(b) Design shall provide: 
(1) a durable, corrosion-resistant screen 
(2) by-pass arrangements 
(3) protection against back-siphonage when potable ~~ ater is used for washing 

(4) proper disposal of wash waters (see Appendix :1 Suh~art 4:10). 

4.10 Waste Handling & Disposal 

Provisions must be made for rroper disposal of water treatment plant waste such as sanitary, 

laboratory, clarification sluci~~c. iron sludge, filter backwash water, and brine. All waste 

discharges shall be per~l~itt~~1 h~ t~~c Secretary. In locating waste disposal facilities, due 
consideration shall be ~i~ en to prey e~7ting potential contamination of the water supply and 
groundwater. The I)er~i~~tmcnt of En~•ironmental Conservation's Permit Specialists should be 

contacted (see Rule lntr~~duction ) for as~i~tance .vith regulatory jurisdiction with sludge disposal. 

Alternative methods of w ater i~~eati~~cn< <~nd chemical use should be considered as a means of 
reducin~~ ~~aste handling and ~1i~posalproblems. 

4.10.1 Sanitary «~1ste 

The sanitary waste from water treatment plants, pumping stations, etc., must receive treatment. 

Waste from these tariliti~s must be discharged directly to a sanitary sewer system, when feasible, 

or to an on-site waste treatment facility approved by the Secretary. 

4.10.2 Alum sludge 

Lagooning may be used as a method of handling alum sludge. Lagoon size can be calculated 

using total chemicals used plus a factor for turbidity. Mechanical concentration may be 

considered. A pilot plant study is required before the design of a mechanical dewatering 

installation. Freezing changes the nature of alum sludge so that it can be used for fill. Alum 

sludge can be discharged to a sanitary sewer. However, approval of this method will depend on 
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obtaining approval from the owner of the sewerage system as well as from the Secretary before 

final designs are made. 

Lagoons should be designed to produce an effluent satisfactory to the Secretary and should 
provide £or: 
(a) location free from flooding 
(b) where necessary, dikes, deflecting gutters or other means of diverting surface water so 

that it does not flow into the lagoon 
(c) a minimum usable depth of five feet 
(d) adequate freeboard 
(e) adjustable decanting device 
( fl effluent sampling point, and 
(g) adequate safety provisions 

4.10.3 "Red water" waste 

Waste filter wash water from iron and manganese rerno~ ~~l plants must be disposed of~according 

to the Secretary's requirements. 

4.10.4 Waste filter wash water 

Waste filter wash water from surface water tr~~~t~ne~t plants ~h~,uld have suspended solids 
reduced to a level acceptable to the Secretary before b~in~ di~rharged. Many plants have 
constructed holding tanks and returned this water to the inlet end of the plant. 

The holding tank should l~~ X11 such a size that it ti~ ill contain the anticipated volume of waste 

wash water produced b~~ the plant ~ti-hen operating at design capacity. A plant that has two filters 

should have a holding tank il~at ~~-ill contain the total. ~tiaste wash water from both filters 
calculated by using ~~ I ~ minute. ~~~ash <it 20 gallons per minute per square foot. In plants with 

more filters, the size of the h~,ldin~ t~~nk v~ ill de~~end on the anticipated hours of operation. It is 
recommencl~cl that waste f i lt~~~ ~~ ash ~~~ ater be returned at a rate of less than 10 percent of the raw 
water enuring the plant. Filter back~~ ash water should not be recycled when the raw water 
contains ~~cr~~ive algae, when finished water taste and odor problems are encountered, or when 
trihalometh~+ne lc~•els in the distribution system may exceed allowable levels. As such, a 
discharge permit, car municiral sewer connection or alternate means of treatment shall be 
required for waste filter ~.~ash water. 

4.11 Granular Carbou Filtration 

Granular activated carbon (GAC) filtration of contaminants in drinking water that exceed the 
maximum contaminant levels shall meet the following specifications. 

4.11.1 Engineer's report requirements 

Every construction permit application that proposes installation of GAC treatment at a Public 

Water System shall include an Engineer's Report that meets the Requirements of Appendix A, 
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Part 1 of the Rule. The Engineer's Report shall describe the design basis for the proposed 

treatment, which shall include the following technical information: 

(a) Water quality characteristics of the water to be treated by the proposed GAC units. 

Report must include characterization of the contaminants that the proposed treatment is 

designed to remove, characterization of water quality constituents that may interfere with 
^~~~'^r ^^*~~~^*~a ^~ ~~ GAC treatment (including, for example, hardness ~, iron, 

~~ es manganese, nitrate, turbidity, organic carbon), discussion of pilot study 

results (if a pilot study is performed), and discussion of expected treated water quality 

characteristics. This water quality characterization shall be deg eloped based on 

laboratory data obtained from representative sample locatir~n~ in the water system within 

the past two years, obtained by samples collected and ~an'al~ze~ in accordance with 

requirements of Subchapter 21-6. 
(b) Empty bed contact time for each carbon unit, includi n`~ j u ~tificatic~ n 1 o r the selected 

value. 
(c) Expected useful life of the carbon media, inc lu~iing breal.~through curve for proposed 

carbon media and contaminants to be treatc~i. 
(d) Description of filter to waste and backwash prop i~ion 

(e) Description of provisions for carbon media replaczrnent. 
(~ Description of the expected pressure loss across each ~n~ it. 

(g) Equipment manufacturer's speciticati~~n~, including: 
(1) mass of media contained in each unit; 
(2) unit dimensions; 
(3) arrangement of piping, including lateral header and drain pipes installed 

within units; ar~d 
(4) matc~~ial ~~~cciiications for units, including maximum operating pressures and 
operat~n~~ tem~~~ratu~~e ranges 
(5) tune ~,fi GAC used 

(h) Evaluation c~ f c ~ i st i n ~~ public ~~ ate r s} ~ t z ~1~ disinfection treatment infrastructure (if 
ap~licahlc). includin~~ ~liscussiun ~, f ~in~~ improvements that are necessary to ensure 

disinfection treatment ~~ i I I m~~t ~~cquirements of Appendix A, Subpart 4.3 and 40 CFR 

Part 141. 
~i~ Discussion of the hydraulic loading rate designed for each unit. 
(j) Discussion of the prop i~ic~ns to protect equipment from weather elements and provide 

freeze protection. 
(k) Discussi~~n of ~~rovisic~n5 to precondition new carbon media in accordance with 

manufacture r rcc~~mmendations. 

4.11.2 Technical Staneiards for T~~~:~~ ~~ r'~~~,.'~~ n ^*;-~ + a r ,.~...~ GAC filters 

(a) For "T~-~ '''~~~~;~~+Non-Community and Domestic Bottled water systems, at least one 

train of two GAC filters plumbed in series s shall be provided, ~'~~~^'~~a ~~ ~~r~~. 

(b) For Public Community water systems, at least~ee two filter trains shall be provided, 

each train consisting of two GAC filters plumbed in series. GAC units shall be provided, 

plumbed in a series. 
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(c) For Public Community water systems-Where only two filter trains are provided each 

train shall be capable of meeting the plant design capacity (the projected maximum daily 

demand) at the approved filtration rate. Where more than two filter trains are provided, 

the filters shall be capable of meeting ~t plant design capacity at the approved filtration 

rate with one filter train removed from service. ~ '~ r' ̂  `' '* "'"'"''~ """"'''' ̂ ~ 

(d) GAC filters s shall be provided with piping and valves as necessary to facilitate ease 

of operational adjustments to modify the configuration of primary (lead) and secondary 

(lag) carbon-tx~~filters, and to remove a -filter from service while maintaining 

functionality of treatment process. 

(e) Pressure gauges shall be located to monitor pressure loss across z~ach filter. ~+ ~ ~ 

(~ Sample ports shall be provided for the inlet and outlet of each~it-ii lt~r. 

(g) GAC media shall meet AWWA B604, Standard for ~~'~~„'~r ^ ~+:-,~.; ~ ' r'~~'~~~ GAC. 

(h) All wetted components and materials shall be ~~~proved ley the National Sa~litati~n 

Foundation for use in drinking water. 

(i) Hydraulic loading rate for each unit shall not exceed 7 `gal long per minute ~~r square foot 

of bed area. 
(j) Empty Bed Contact Time for each filter shall be at least 10 minutes ~ ~ ~^^'~ ~~~~+ ~~ 

semis. The Secretary must explicitly appro~~~ a modified desi~;i~ tl.~at includes a proposed 

empty bed contact time less than a total of ?U mim~tes. 

(k) GAC media depth shall be at least 30 inchc~ lUc ~~~cr}~ filter . 

(1) GAC filters s sha41'be housed in enclosures that ~r~~vide for adequate room for routine 

operation and maintenance aild protection''from weather elements (control of 

condensation, ventilati~~n. and freeze protection shall be provided). Filters ~~s sha11 not 

be located in a c~~iifine~l ~~~~ec. 

(m) Design shall include prop i~i~,ns to add a~~~~~ chemical before the carbon filters ~~s. 

(n) Disini~ectio~l Trcatmc nt that meets the requirements of Appends A Part 4.3 and 40 CFR 

Part 141 shall b~ pro~~ i~l~ci to treat X11 water treated by ^ „'^r ~^*;"'+'a ~^"''^" GAC. 

Th i~ disinfection ~r~atmUnt steal I h~ provided prior to the entry point to the distribution 

s~~t~r~~. 
(o) Pretreatment shall be provided for the presence of any water quality constituent that will 

prevent succ~~sful ~~~~< ;~+~~~ ~~ ~~,;*'~ ~"~"^+;"" "~ performance of the proposed carbon 

treatment. Yretr~atment shall be provided in the proposed design as necessary to ensure 

that ^^'~~••~~, ~~fib"~~ ••m, iron; and manganese concentrations are consistently and 

reliably less than the ~4EI~ Secondary Maximum Contaminant Levels established in 

21-6. 
.,.: 
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Part 5 CHEMICAL APPLICATION 

Introduction 

This Part applies to: 
(a) Public Community water systems; 
(b) Public Non-transient water systems; 
(c) Public Transient water systems; and 
(b) Domestic Bottled water systems. 

5.0 General 

No chemicals shall be applied to treat drinking waters unless specifically allowed by the 
Secretary. 

5.0.1 Plans and specifications 

Plans and specifications shall be submitted for review and appro~ al, as provided for in Subpart 2, 

and shall include: 
(a) description of feed equipment, inclucltng maximum and minimum feed ranges; 
(b) location of feeders, piping layout a1~d ~~oints of applicati<~n: 
(c) storage and handling facilities; 
(d) specifications for chemicals to be used anJ ~tilution lc~ cl. it any; 
(e) operating and control prececiures including proposed a~?l~l cation rates; and 
(~ descriptions of testiria cgtiipment and procedures. 

5.0.2 Chemical application 

Chemicals shall be appl ied t~~ the ~~ atz~~ at~such ppints and by such means as to: 
(a) assure maximum cfliri~ncy of treatment; 
(b) assure maximum ~a I~et~ to rons~imer; 
(c) provide maximum sai~et~ to t~perators; 
(d) as~urc satisfactory miring of tli~ chemicals with the water; 
(e) provl~ie i~~aximum flexibility of operation through various points of application, when 

appropriate ; and 
(~ prevent backilo~~ or back-siphonage between multiple points of feed through common 

manifolds. 

5.0.3 General equipment design 

General equipment design shall be such that: 
(a) feeders will be able to supply, at all times, the necessary amounts of chemicals at an 

accurate rate throughout the range of water delivery; 
(b) chemical feed pumps shall be installed so they can be easily calibrated; 
(c) chemical contact materials and surfaces are resistant to the aggressiveness of the 

chemical solution; 
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(d) corrosive chemicals are introduced in such a manner as to minimize potential for 
corrosion; 

(e) chemicals that are incompatible are not stored or handled together; 
(~ all chemicals are conducted from the feeder to the point of application in separate 

. conduits; 
(g) chemical feeders are as near as practical to the feed point; and 
(h) chemical feeders and pumps operate at no lower than 20 percent of the feed range. 

5.1 Facility Design 

5.1.1 Number of feeders 

(a) Where chemical feed is necessary for the protection of the supl~l~ such as chlorination, 
coagulation, or other essential processes: 
(1) a minimum of two feeders shall be provi~ic~i; 
(2) the standby unit or a combination of units of sufficient capacity should he 

available to replace any unit during shutd~~~vns; and 
(3) where a booster pump is required, duplicate ec~uipnlc~~t should be p~uvided and, 

when necessary, standby power. 
(b) A separate feeder shall be used f~~~- each chemical applizd. 
(c) Spare parts shall be available for all feeders to replace parts which are subject to wear and 

damage. 

5.1.2 Control 

(a) Feeders may be manual Iv or automatically controlled, with automatic controls being 
designed so a~ to al lo~~ c~~~erride by manual contzols. 

(b) Chemical feed rate shal l bt prorortional to flow. 
(c) A meant to m~asur~ eater flo~~v must be provided in order to determine chemical feed 

rates. 
(d) Provisions shall b~ made f or mca~uring the quantities of chemicals used. 
(e) Weighing scales: 

~1) shall be provided for weighing cylinders, at all plants utilizing chlorine gas; 
(2) inay be required for fluoride solution feed; 
(3) should be ~m~~tded for volumetric dry chemical feeders; and 
(4) should he ~ccu~ ate to measure increments of 0.5 percent of load. 

5.1.3 Dry chemical ieed~rs 

Dry chemical feeders shall: 
(a) measure chemicals volumetrically or gravimetrically; 
(b) provide adequate solution water and agitation of the chemical in the solution pot; 
(c) provide gravity feed from solution pots where possible; 
(d) completely enclose chemicals to prevent emission of dust to the operating room; and 
(e) be specified as to make, model and design characteristics. 
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5.1.4 Positive displacement solution pumps 

Positive displacement type solution feed pumps should be used to feed liquid chemicals, but 
shall not be used to feed chemical slurries. Pumps must be sized to match or exceed maximum 

head conditions found at the point of injection. Specify make and model number of pump for all 

pumps used. 

5.1.5 Liquid chemical feeders - siphon control 

Liquid chemical feeders shall be such that chemical solutions cannot be siphoned into the water 
supply by assuring discharge at a point of positive pressure; and 
(a) providing vacuum relief; 
(b) providing a suitable air gap; or 
(c) other suitable means or combinations as necessary t~~ pr~~~.nt siphonin~~, 

5.1.6 Cross connection control 

Cross connection control meeting current AWWA Standard C-5U6 must be provid~:d to assure 
that: 
(a) the service water lines discharging m solution tanks sh~jll be properly protected from 

backflow as required by the Secretor` 
(b) liquid chemical solutions cannot be si~~honed through solution fc~.ders into the water 

supply as required in Appendix A Su bpart 5 . I . ~ ; a n d 
(c) no direct connection exists between any. sewer, and a ~i~-ain or overflow from the feeder, 

solution chamber or ta11k b~ providing that all drains tienninate at least six inches or two 
pipe diameters, wh i ~ h ~ ~ cr i s ~~reater, abo~ c the overflow rim of a receiving sump, conduit 
or waste receptacle. 

5.1.7 Chemical feed ~~~uipment l~~caiiott 

Chemical f~ecci equipment shall: 
(a) be I~~cated in a separate ~~oom to reduce hazards and dust problems; 
(b) bt conveniently located near points of application to minimize length of feed lines; 

(c) be readily' accessible f or servicing, repair and observation of operation; and 
(d) shown its schematic lay out for location and method of control and operation. 

5.1.8 In Plant water supply 

In plant water supply shall be: 
(a) ample in quantity and adequate in pressure; 
(b) provided with means for measurement when preparing specific solution concentrations 

by dilution; 
(c) properly treated for hardness, when necessary; 
(d) properly protected against backflow; and 
(e) obtained from a location sufficiently downstream of any chemical feed point to assure 

adequate mixing and contact time if necessary. 
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5.1.9 Storage of chemicals 

(a) Space should be provided for: 
. (1) at least 30 days of chemical supply; 

(2) convenient and efficient handling of chemicals; 
(3) dry storage conditions; and 
(4) a minimum storage volume of 1.5 truck loads where purchase is by truck load 

lots. 
(b) Storage tanks and pipelines for liquid chemicals shall be spec i f7r to tie chemicals and not 

for alternates. 
(c) Chemicals shall be stored in covered or unopened ship~in~~ containers, unless the 

chemical is transferred into an approved storage unit. 

(d) Liquid chemical storage tanks must: 
(1) have a liquid level indicator; and 
(2) have an overflow and a receiving basin ~~r drain capable of recei~ i n ~~ accidental 

spills or overflows (meeting OSHA and ~"c-)SH,~ r~aulations). 

5.1.10 Solution tanks 

(a) A means which is consistent with the nahire of the chen~ Teal solution shall be provided in 

a solution tank to maintain a uniform ~trcn~~th ~f soluti~~n. Continuous agitation shall be 

provided to maintain slurries in suspensi~~n. 
(b) Two solution tanks of adequate volume n~.~v b~ requii cd for a chemical to assure 

continuity of supply in srr~ icing a solution tank. 
(c) Means shall be pro~-idc~1 to measure the solution level in the tank. 

(d) Chemical solutions shall l~~ kept covered. Large tanks with access openings shall have 

such opening clarhed and Iitt~d with overhanging covers. 
(e) Subsurface lur~~ti~~n~ for s<~lution tanks shall; 

~1) ~i~ IcCC rt'i?In ti ~~ut'CCS ~~~ ~~~~~~l~~~e COritaIlllriatlOri; ariC~ 

(~ j assure positi~~c ~iraina~~c Ic~~~ groundwaters, accumulated water, chemical spills and 

overflows.. 
(~ Overflow pipes, when provided should: 

(1~ be turned do~~n«~ard, with the end screened; 
(2) hay e a free fall discharge; and 
(3) be located ~~ h~r~ noticeable. 

(g) Acid storage tanks ~~~ust be vented to the outside atmosphere, but not through vents in 

common with ciao tanks. 
(h) Each tank shaYl be provided with a valved drain, protected against backflow in 

accordancewith Appendix A Subpart 5.1.5. and Appendix A Subpart 5.1.6. 

(i) Solutions tanks shall be located and protective curbings provided so that chemicals from 

equipment failure, spillage or accidental drainage shall not enter the water in conduits, 

treatment or storage basins. 
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5.1.11 Day tanks 

(a) Day tanks should be provided where bulk storage of liquid chemical is provided. 

(b) Day tanks shall meet all the requirements of Appendix A Subpart 5.1.10. 

(c) Day tanks should be scale-mounted, or have a calibrated gauge painted or mounted on the 

side if liquid level can be observed in a gauge tube or through translucent sidewalk of the 

tank. In opaque tanks, a gauge rod extending above a reference point at the top of the 

tank, attached to a float, may be used. The ratio of the area of the tank to its height must 

be such that unit readings are meaningful in relation to the total ~imount of chemical fed 

during a day. 
(d) Hand pumps may be provided for transfer from a carboy ~r drum. A tip rack may be used 

to permit withdrawal into a bucket from a spigot. Where m~~tor driven transfer pumps are 

provided a liquid level limit switch and an overflow from ~h~ day tank, must be provided. 

(e) A means which is consistent with the nature of the chemical solid i on shall be provided to 

maintain uniform strength of solution in a day tank. Cutitinuous agitation shall be 

provided to maintain chemical slurries in stl~p~nsion. 
(~ Day tanks shall be properly labeled to desi~nat~ the chemical contained. 

(g) Labels shall also specify size, make, model and material of each tank. 

5.1.12 Feed lines: 
(a) should be as short as possible, and: 

(1) of durable, corrosion resistant m~tt~.ri~l; 
(2) easily accessible throughout the ~ntirc length: 

(3) protected against freezing, and 
(4) readily cleanable; 

(b) should slope up« and fi-orn the chemical source to the feeder when conveying gases; 

(c) shall be designed c~~nsist~nt ti~ith scale-fortr~in~ ~r solids depositing properties of the 

water, chemical. elution or mixtures conve} ed; and 
(d) shall be c~l~,r ceded. See ;1p~~~nd~~ :~ Sub~~art 2.14) 

5.1.13 Handl ing 

(a) Carts, elevators and other appropriate means shall be provided for lifting chemical 

containers to minimi~c excessive lifting by operators. 

(b) Provisi~~n must be made for the proper transfer of dry chemicals from shipping containers 

to stora~~ bins or hoppers, in such a way as to minimize the quantity of dust which may 

enter the room i n which the equipment is installed. 

(c) Provision shall be made for measuring quantities of chemical used to prepare feed 

solutions. 

5.1.14 Housing 

(a) Floor surfaces shall be smooth, impervious, slip proof and well drained with a positive 

slope to floor drains. 
(b) Vents from feeders, storage facilities and equipment exhaust shall discharge to the 

outside atmosphere above grade and remote from air intakes. 
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5.2 Chemicals 

5.2.1 Shipping containers 

Chemical shipping containers shall be fully labeled to include: 

(a) chemical name, purity and concentration; and 
(b) supplier name and address. 

5.2.2 Specifications 

All products or chemicals which may come in contact with water intencicd for use in a Public 

water system shall meet American National Standards Institutel` ~ F I ilt~ rnational Standards, 

specifically ANSI/NSF Standards 60 and 61. 

5.2.3 Assay 

Provisions may be required for assay of chemicals delis er~~. 

5.2.4 "'~~. -Safety Data Sheets 

A Safety Data Sheet must be obtained from each vcn~l~~r f or each chemical used and 

readily available for in plant review by opt r~~ t i n e pe rs~n n ~ I . 

5.3 Operator Safety 

5.3.1 Ventilation 

Special provisions steal I he ma~1~ i~or ~-entilatian of chlorine feed and storage rooms. 

5.3.2 Respiratory protc~ti~,n eq~i~pmcni 

Resrirator~~ protection equip~ne~rt, n~c~tin~ the requirements the National Institute for 

Occupational Safety and Health (MUSH), shall be available where chlorine gas is handled, and 

shall be stored at a convenient location, but not inside any room where chlorine is used or stored. 

The units shall use compressed air, have at least a 30 minute capacity, and be compatible with or 

exactly the same as ui7its used by the fire department responsible for the plant. 

5.3.3 Chlorine leak detection 

A bottle of ammonium hydroxide, 56 percent ammonia solution, shall be available for chlorine 

leak detection; where ton containers are used, a leak repair kit approved by the Chlorine Institute 

shall be provided. Continuous chlorine leak detection equipment is recommended. Where a leak 

detector is provided it shall be equipped with both an audible alarm and a warning light. 

5.3.4 Protective equipment 
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(a) At least one pair of rubber gloves, dust respirator of a type certified by NIOSH for toxic 

dusts, an apron or other protective clothing and goggles or face mask shall be provided 

for each operator as required by the Secretary. A deluge shower and/or eyewashing 

device should be installed where strong acids and alkalis are used or stored. 

(b) Other protective equipment should.be provided as necessary. 

5.4 Specific Chemicals 

5.4.1 Chlorine gas 

(a) Chlorine gas feed and storage shall be enclosed and separated tram other operating areas. 

The chlorine room shall be: 
(1) provided with a shatter resistant inspection w~~dn~~ in~tall~d in an interior wall; 

(2) constructed in such a manner that all opening; hct~veen the chlorine room and the 

remainder of the plant are sealed; and 
(3) provided with doors equipped with pan i~ hardware, assuring ready iT7eans of exit 

and opening outward only to the buildin~~ e.~;teri~~r. 

(b) Full and empty cylinders of chlorine gas should hc: 
(1) isolated from operating areas; 
(2) restrained in position to prc~~ent upset; 
(3) stored in rooms separate tru~z~ ammonia stora`~~: aid 
(4) stored in areas not in direct ~tinl i~~ht or c~p~~~cd t~~ ~~ec~~ive heat. 

(c) Where chlorine gas is used, the room sh~l l be co~istructed to provide the following: 

(1) each room shall hay ~ a ventilatii `~ fan with a capacity which provides one 
complete air ch~ul~~ per minute when the room is occupied; 

(2) the ventilating fan shall take suction near the floor as far as practical from the 
door and air inlrt. ~~~ith the point of discharge so located as not to contaminate air 
inlets tc~ ~~n~ rooms ui~ strueture~: 

(3) ai~~ iillct~ 5h~~ul~l be ~hr~~u~~h I~~uvers near the ceiling; 
(-4) louvers for chl~~rine room ~Iir intake and e~aust shall facilitate airtight closure; 

(~) separate s~~~itch~~ for the fail and lights shall be located outside of the chlorine 

room and at she inspection window. Outside switches shall be protected from 

~ nndalism. A si ~~nal light indicating fan operation shall be provided at each 
entrance when the fan can be controlled from more than one point; 

(6) ~ cnts li-om tc~d~rs and storage shall discharge to the outside atmosphere, above 

grade: 
(7) the room 1 ucation should be on the prevailing downwind side of the building 

away frum entrances, window louvers, walkways, etc.; and 
(8) floor drains are discouraged. Where provided, the floor drains shall discharge to 

the outside of the building and shall not be connected to other internal or external 

drainage systems. 
(d) Chlorinator rooms should be heated to 60 degrees Fahrenheit, and be protected from 

excessive heat. Cylinders and gas lines should be protected from temperatures above that 

of the feed equipment. 
(e) Pressurized chlorine feed lines shall not carry chlorine gas beyond the chlorinator room. 
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5.4.2 Acids and caustics 

(a) Acids and caustics shall be kept in closed corrosion-resistant shipping containers or 

storage units. 
(b) Acids and caustics shall not be handled in open vessels, but should be pumped in 

undiluted form from original containers through suitable hose, to the point of treatment or 

to a covered day tank. 

5.4.3 Sodium chlorite for chlorine dioxide generation 

Proposals for the storage and use of sodium chlorite must be apprc~~ c~1 by the Secretary prior to 

the preparation of final plans and specifications. Provisions shal I b~ i1~a~ie for proper storage and 

handling of sodium chlorite to eliminate any danger of explosion. 

(a) Storage 

(1) Sodium chlorite shall be stored b~ i~self in a sep~~T-ate room and preferably shall be 

stored in an outside building detached li~oiii the ~~ at~~~ treatment fa~i~ity. It must be 

stored away from organic materials which would react violently with sodium 

chlorite. 
(2) The storage structures shah be'constructed o1 n~~nco~l~hustible materials. 

(3) If the storage structure must be'located in an ~~cca ~~hcre a fire may occur, water 

must be available to keep the''sodium chl~~riie acca cool enough to prevent 

decomposition from heat and the resultant"e~~~losive conditions. 

(b) Handling 

(1) Care sh~~ul~l be talon to prevent spillage. 

(2) An em~r~~cnc~ plan ~fi ope.ratiun should be available for the clean up of any 

spilla~c. 
( ~) Storage drums must b~ th~~roughly flushed prior to recycling or disposal. 

(c) F~edtrs 

(1) Positive displacement feeders shall be provided. 

(2) T~~bin`~ far ~un~ tying sodium chlorite or chlorine dioxide solutions shall be Type 

1 P4'(', poI} zthylene or materials recommended by the manufacturer. 

(3) Chemical' feeders may be installed in chlorine rooms if sufficient space is 

provided or facilities meeting the requirements of Appendix A Subpart 5.4.1 shall 

be provided. 

(4) Feed lines shall be installed in a manner to prevent formation of gas pockets and 

shall terminate at a point of positive pressure. 

(5) Check valves shall be provided to prevent the backflow of chlorine into the 

sodium chlorite line. 
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Part 6 PUMPING FACILITIES 

Introduction 

This Part applies to: 
(a) Public Community water systems; and 
(b) Domestic Bottled water systems. 

6.0 General 

Pumping facilities shall be designed to maintain the sanitary qu~lit~~ of E~umped water. 

Subsurface pits or pump rooms and inaccessible installations should h~ a~~oided. No pumping 

station shall be subject to flooding. Any below grade elech~i~al installati~~n must be provided with 

a ground fault interrupted electrical service, within 50' o f e quiprrient and on all 15-20 amp 

receptacles. 

6.1 Location 

The pumping station shall be so located that the proposed s itc `~ i I1 meet the requirements for 

sanitary protection of water quality, hydraul ins of the system and ~~mtection against interruption 

of service by fire, flood or any other hazard. 

6.1.1 Site protection 

The station shall be: 
(a) elevated to a m i ri i m u m ~, f t hree feet above the 100- year flood elevation, or three feet 

above the hiahcst record~~1 hood elevation9 ~tihichever is higher, or protected to such 

elevations; 
(b) readily ~icccssiblc at all time unless pei-~nitted to be out of service for the period of 

in~icc~ssit~ility; 
(c) ~~r~ided around tl~e st,ni~~n sc~ as t~~ lead surface drainage away from the station; and 

(d) ~?rotected to prevent vandali~n~ and entrance by animals or unauthorized persons. 

6.2 Pumpin g Stations 

Both raw and finished ~~ ut~r pumping stations shall: 
(a) have adequate space for the installation of additional units if needed, and for the safe 

servicing of all equipment; 
(b) be of durable construction, fire and weather resistant and with outward-opening doors; 

(c) have a floor elevation of at least six inches above finished grade; 

(d) have underground structure waterproofed; 
(e) have all floors drained in such a manner that the quality of the potable water will not be 

endangered. All floors shall be well drained with a positive slope to a floor drain; and 

(~ provide a suitable outlet for drainage from pump glands without discharging onto the 

floor. 
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6.2.1 Suction well 

Suction wells shall: 
(a) be watertight; 
(b) have floors sloped to permit removal of water and entrained solids; and 

(c) be covered or otherwise protected against contamination. 

6.2.2 Equipment servicing 

Pump stations shall be provided with: 
(a) craneways, hoist beams, eyebolts, or other adequate facilities f~~r servicing or removal of 

pumps, motors or other heavy equipment; 
(b) openings in floors, roofs, or wherever else needed for ~~~mo~ ~il t,f hc~.vy or bulky 

equipment; and 
(c) a convenient tool board, or other facilities as nc~d~~i, for proper maintenance of the 

equipment. 

6.2.3 Stairways and ladders 

Stairways or ladders shall: 
(a) be provided between all floors, and in pits or compartmcnt~ ~~hich must be entered; 

(b) have handrails on both sides, and triads cif r~on-slip matz~~ial. Stairs are preferred in areas 

where there is frequent traffic or whci~e su~~~~lics a~~e transported by hand. They shall have 

risers not exceeding nine inches and treads wide enough for safety; and 

(c) conform to OSHA ai d VUSHA regulatior~y covering these fixtures 

6.2.4 Heating 

Provisions shall be m~~~1c fc~r adequate h~atin~~ l~or: 
(a) the comi~i~rt of the ~~perator; anal 
(b) the safe and efiici~r~t ~~~~~ration cif the equipment. 

In pump houses not occupird h~~ person~.iel, only enough heat need be provided to prevent 

freezing vC equipment or treaim~nt processes. 

6.2.5 Ventilati~~~l 

Ventilation shall confr~rn~ to existing local and/or state codes. Adequate ventilation shall be 

provided for all pumping stations. Forced ventilation of at least six changes of air per hour shall 

be provided for: 
(a) all rooms, compartments, pits and other enclosures below ground floor; and 

(b) any areas where unsafe atmosphere may develop or where excessive heat may be built 

up. 
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6.2.6 Dehumidification 

In areas where excess moisture could cause hazards to safety or damage to equipment, means for 
dehumidification should be provided. 

6.2.7 Lighting 

Pump stations shall be adequately lighted throughout. All electrical work shall conform to the 

requirements of the American Insurance Associations and related agent its and to the relevant 

state and/or local codes. 

6.2.8 Sanitary and Other Conveniences 

All pumping stations that are regularly occupied for extended ~~~riods sh~~uld be provided with 

potable water, lavatory and toilet facilities. Plumbing must be so installed tt~ pt~c~~ent 
contamination of a Public water system. Wastes shall b~ ~li~cli~rged in accordance ~~~ith 

Appendix A Subpart 4.10 and with other applicably re~~ularions. 

6.3 Pumps 

At least two pumping units shall be provided. ~~"ith any pump out.... of service, the remaining pump 

or pumps shall be capable of providing the ~~~a~imum d~lil~ pumpin~~ dc~.iiand of the system. 

Pumping stations for Public Non-Community systems n,a~~ lac dc~i~ned with one pumping unit. 

The pumping units) shall: 

(a) have ample capac t~ to supply the peak demand without dangerous overloading. The 
calculated peak dem~~nd should be no less Shan the total gpm obtained by using fixture 
methods outlined n. ~~\ ~~' .A ~Tanual M22, Sizing Water Service Lines and Meters, or 

the required I i~-e Il~,~vs if ti~~e I~~drants arr- provided for the system; 
(b) be d~~i~ ~.n by a prime m~~~~er ~~bl~ t~~ ~~perate against the maximum head; 

(c) have spare parts and tu~,l~ rcadi l~~ available; and 
(d) be served by control c~~uipment that has proper heater and overload protection for air 

temp~ra~ture encountered. 

6.3.1 Suction L i ft 

Suction lift should: 
(a) be avoided, if possible; and 
(b) be within allo~ti able limits, preferably less than 15 feet. 
If suction lift is necessary, provision shall be made for priming the pumps. 

63.2 Priming 

Prime water must not be of lesser sanitary quality than that of the water being pumped. Means 

shall be provided to prevent back siphonage. When an air operated ejector is used, the screened 

intake shall draw clean air from a point at least 10 feet above the ground or other source of 
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possible contamination, unless the air is filtered by an apparatus approved by the Secretary. 

Vacuum priming may be used. 

6.4 Booster Pumps (Main Line) 

Booster pumps shall be located or controlled so that: 

(a) they will not produce negative pressure in their suction lines; 

(b) the intake pressure shall be at least 20 psi when the pump is in normal operation; 

(c) automatic cutoff pressure shall be at least 10 psi in the suction line 

(d) automatic or remote control devices shall have a range between tlic Mart and cutoff 

pressure which will prevent excessive cycling; and 

(e) a bypass is available. 

6.4.1 Duplicate Pumps 

Each booster pumping station should contain not less than two pumps with capac iti~s ~«ch that 

peak demand can be satisfied with the largest pump out of service. 

6.4.2 Metering 

All booster pumping stations should contai n a t~~talizer meta ~-. 

6.4.3 Inline Booster Pumps 

In addition to the other requirements of this part, inl ine boostc~~ pumps shall be accessible for 

servicing and repairs. 

6.5 Automatic & Remote Controlled Stations 

All automatic stations sh~,uld he pr~,~ idcd ~~~ith automatic signaling apparatus which will report 

when the station is out ol~ scr~ ice. All remote controlled stations shall be electrically operated and 

contr~~llcd and shall have signaling apparatus of proven performance. Installation of electrical 

equipmznt shall conform w iih the applicable state and local electrical codes and the latest edition 

of the Nation~~l C'lectrical Cody. 

6.6 Appurtenances 

6.6.1 Valves 

Pumps shall be adequately valved to permit satisfactory operation, maintenance and repair of the 

equipment. If foot valves are necessary, they shall have a net valve area of at least 2.5 times the 

area of the suction pipe and they shall be screened. Each pump shall have apositive-acting check 

valve on the discharge side between the pump and the shutoff valve. 
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6.6.2 Piping 

In general, piping shall: 
(a) be designed so that the friction losses will be minimized; 
(b) not be subject to contamination; . 
(c) have watertight joints; 
(d) be protected against surge or water hammer; and 
(e) be such that each pump has an individual suction line or that the lines shall be so 

manifolded that they will insure similar hydraulic and operating conditions. 

6.6.3 Gauges and Meters 

Each pump: 
(a) shall have a standard pressure gauge on its discharge line; 
(b) shall have a compound gauge on its suction ling_ 
(c) shall have recording gauges in the larger stations; and 
(d) should have a means for measuring the discharge. 

The station should have indicating, totalizing, and recordi.n`~ ~neiering of the total water pumped. 

6.6.4 Water Seals 

Water seals shall not be supplied with water of a I~ user 5anitar~ quality than that of the water 
being pumped. Where pumps are sealed with ~~otablc water an~i are pumping water of lesser 
sanitary quality, the seal shall: 
(a) be provided with a b~~cal: ta~ilc open to atmospheric pressure; and 
(b) have an air gals of at I~a~t six inches or two pi}~e diameters, whichever is greater, between 

the feeder line ~~nd tllc spill line of the tank. 

6.6.5 Controls 

Pumps. their prime movers and ~ccessori~;, shall be controlled in such a manner that they will 
operate at ratad capacity without dan~cruus overload. Where two or more pumps are installed, 
provision Thal l be made for alteration. Provision shall be made to prevent energizing the motor in 
the event of a backspin cycle. Electrical controls shall be located above grade. 

6.6.6 Water Preluhricatiuil 

When automatic pre lubrication of pump bearings is necessary and an auxiliary direct drive 
power supply is provided, the pre-lubrication line shall be provided with a valved bypass around 
the automatic control so that the bearings can, if necessary, be lubricated manually before the 
pump is started or the pre lubrication controls shall be wired to the auxiliary power supply. 
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6.6.7 Standby power 

To ensure continuous service when the primary power has been interrupted, a power supply shall 

be provided from at least two independent sources or a standby or an auxiliary source shall be 

provided. If standby power is provided by onsite generators or engines the fuel storage and fuel 

line must be designed to protect the water system from contamination. Natural gas or bottled gas 

is the preferred fuel. This requirement may be waived for small sized systems on a case by case 

basis. 
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Part 7 FINISHED WATER STORAGE 

Introduction 

This Part applies to: 
(a) Public Community water systems; and 
(b) Domestic Bottled water systems. 

7.0 General 

The materials and designs used for finished water storage structures shall provide stability and 
durability as well as protect the quality of the stored water. Steil ~t~~ucttn~~s shall follow the 
current AWWA standards concerning steel tanks, standpipes, reservoirs, and elevated tanks 
wherever they are applicable. Other materials of construction are acceptable «Ilen properly 
designed to meet the requirements of Appendix A P~r~ 7. Design for cast-in-place and pre-cast 
concrete structures must show the placement of stru~iural steel and specify the material for 
sealing the joints. 

7.0.1 Sizing 

Storage facilities shall have sufficient capacity . as determined fi~r~m engineering studies, to meet 
average daily domestic demands, and where iir~ protection is E~rc~vided, fire flow demands. 

(a) When fire ~rutection is provided, the ininimuan flow requirement shall be 500 
gpm at 20 p.~. i. system residual pressure fora 2-hour duration for residential 
structures. I I~ the Insurance Services Office or a other responsible agency (e.g., 
local tiro departmen~) recommends a higher flow rate than this minimum, the 
higher tl~~~v rate should be considered. 

(b) The rnirlitiium stor~~~~~ c~ipacit~ ( oc ~yuivalent capacity) for systems not providing fire 
pl-utection shall b~ equal to the a~~cr~ge daily demand. This requirement may be reduced 
when the source and trcc~tme~~i ('a~ ilities have sufficient capacity with standby power to 
supplement peak den~a~lds of the system. 

(c) Level control is recommended but low water level alarm is required for Public 
Communii~° `~ at~~- systems. (See Appendix A Subpart 7.3.3) 

7.0.2 Location of gruur~d level reservoirs 

(a) The bottom of reservoirs and standpipes shall be above maximum flood level. Steel and 
glass fused to steel water storage tanks shall be placed at the normal ground surface. Cast 
in place and pre-cast, pre-stressed concrete storage structures may be partially buried. In 
order to determine the location of other materials, consult with the Secretary's staff. 

(b) The bottom of any reservoir or standpipe shall be placed above the groundwater table. 
Artificially lowering the groundwater table is acceptable. Sewers, drains, standing water, 
and similar sources of possible contamination must be kept at least fifty feet from the 
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reservoir. Water main pipe, pressure tested in place to 50 psi without leakage, may be 

used for gravity sewers at distances greater than 20 feet and less than 50 feet. 

(c) The top of a reservoir shall not be less than two feet above normal ground surface. Clear 

wells constructed under filters may be exempted from this requirement when the total 

design gives the same protection. 

7.0.3 Location of Below Grade Reservoirs 

Below grade installation may be acceptable for reservoirs. Provisions shall be made to minimize 

the risk of reservoir damage and the tendency of the tank to float during high groundwater 

conditions. The top of any earth covered reservoir shall be covered ~r-ith a flexible waterproof 

membrane as approved by the Secretary. 

7.0.4 Protection 

All finished water storage structures shall have suitably watertight roofs which exclude birds, 

animals, insects, and excessive dust and shall ha~c a T~rrimeter drain at least 4" iii diameter, if 

determined to be necessary, on a case-by-case basis. 

7.0.5 Protection from Trespassers 

Necessary precautions shall be provided to deter trespassing, vandalism, and sabotage. 

7.0.6 Inflow and Outflow 

Inflow and outflow shall b~ pc>~itionrd so as to rY~aYimize chlorine contact time, if applicable. 

7.0.7 Drains 

No drain on a «ater stor~~~~ ~tcuctur~ ma~~ h~i~~c a direct connection to a sewer or storm drain. 

The design shall allo~~~ drainin~~ nc~ stura~~~~ facility for cleaning or maintenance without causing 

loss of pressure in the distribution s~ stem. 

7.0.8 Ovcrllo~~• 

All water storage structures shall be provided with an overflow which should terminate 12 to 24 

inches above the ground ~urlace, and discharges over a drainage inlet structure or a splash plate. 

No overflow may be cc>nnccted directly to a sewer or storm drain. All overflow pipes shall be 

located so that any discharge is visible. 

(a) The overflow shall be constructed of metallic pipe open downward and be screened with 

24 mesh non-corrodible screen installed within the pipe at a location least susceptible to 

damage by vandalism. 
(b) The overflow pipe shall be of sufficient diameter to permit discharge of water in excess 

of the filling rate. 
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(c) When an internal overflow pipe is used on elevated tanks it shall be located in the access 

tube. For vertical drops on the other types of storage facilities, the over flow pipe shall 

be located on the outside of the structure. 

7.0.9 Access 

Finished water storage structures shall be designed with reasonably convenient access to the 

interior floor for cleaning and maintenance. Entrances above the water line shall: 

(a) be framed at least four inches, and preferably six inches, above ilie surface of the roof at 

the opening. On ground level structures, entrances should be elcvat~d at least 18 inches 

above the top or covering sod; 
(b) be fitted with a solid watertight cover which overlaps the i rained opening and extends 

down around the frame at least two inches; 

(c) be hinged at one side; and 
(d) have a locking device. 

7.0.10 Vents 

Finished water storage structures shall be vented. Overflu~~ s steal I not be considered as vents. 

Open construction between the sidewall and roof is not pern~i~sible. Vents shall: 

(a) be made of metallic or other durably pipe.; 

(b) prevent the entrance of surface wate~~ and r~lin~~~atc~~. 

(c) exclude birds and animals; 
(d) will exclude insects anc~ dust, as much a~ thisfunction can be made compatible with 

effective venting. ("for c l~~ ated tanks and standpipes, 1-cur mesh non-corrodible screen 

may be used); , 
(e) on ground level. structures, t~l-minate in an i~~verted J construction with the opening 24 to 

36 inches ah~ve the ~~oof or sod and protected with 24 mesh non-corrodible screen 

installed «~ithin the pil~c at a loc~~tion leapt susceptible to vandalism; and 

(f} be adequatel} si~.ed to I:ecp the ci feels of negative pressure safely within the design load 

o t~ t h e structure . 

7.0.11 Room and sidewall 

The roof and side~valls of all structures must be watertight with no openings except properly 

constructed vent, manhole ~. overflows, risers, drains, pump mountings, control ports, or piping 

for inflow and outflow. 

(a) Any pipes rumling through the roof or sidewall of a finished water storage structure must 

be welded, or properly gasketed in metal tanks. In concrete tanks, these pipes shall be 

connected to standard wall castings which were poured in place during the forming of the 

concrete. These wall castings should have seepage rings imbedded in the concrete. 

(b) Openings in a storage structure roof or top, designed to accommodate control apparatus 

or pump columns, shall be curbed and sleeved with proper additional shielding to prevent 

the access of surface or floor drainage water into the structure. 
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(c) Valves and controls should be located outside the storage structure so that the valve stems 

and similar projections will not pass through the roof or top of the reservoir. 

(d) The roof of concrete reservoirs with earthen cover shall be sloped to facilitate drainage. 
Consideration shall be given to installation of an impermeable roof covering. 

7.0.12 Drainage of roof 

The roof of the storage structure shall be well drained. Down spout pipes shall not enter or pass 

through the reservoir parapets, or similar construction which would tend t~~ hold water and snow 

on the roof, will not be approved unless adequate waterproofing and drainage are provided. 

7.0.13 Safety 

The safety of employees must be considered in the design cal the storage ~t~~u~tnre. As a 

minimum, such matters shall conform to pertinent lav~-s ~m~l regulations of tl~c arca where the 

reservoir is constructed. 

(a) Ladders, ladder guards, balcony railings, and safely t~ ~catcd entrance hatches shall be 
provided where applicable. 

(b) Elevated tanks with riser pipes over. eight inches in ~lian~et~.r shall have protective bars 

over the riser openings inside the tank. 
(c) Railings or handholds shall be provided on elevated tanks ~~ hcr~ persons must transfer 

from the access tube to the water con~pariment. 

7.0.14 Freezing 

All finished water storage structures and their appurtenances, especially the riser pipes, 

overflows, and vents, shall he designed to prevent i~rerzing which could interfere with proper 

functioning. 

7.0.15 Internal catwalk 

Every catwa ll: over finished ~~ titer in a storage structure shall have a solid floor with raised edges 

so designed''that shoe scrapin`~~ and dirt will not fall into the water. 

7.0.16 Silt stop 

The discharge pipes fi~~ ~r~~ all reservoirs shall be located in a manner that will prevent the flow of 

sediment into the distribution system. Removable silt stops should be provided. 

7.0.17 Grading 

The area surrounding a ground level structure shall be graded in a manner that will prevent 

surface water from standing within 50 feet of it. 
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7.0.18 Painting and/or cathodic protection 

Proper protection shall be given to metal surfaces by paints or other protective coatings, by 

cathodic protective devices, or by both. 

(a) Paints systems shall be acceptable to the Secretary (either EPA or NSF approved). 

Interior paint must be properly applied and cured. After curing, the coating shall not 

transfer any substances to the water which will be toxic or cause tastes or odors. Prior to 

placing in service, an analysis for volatile organic compounds is required to establish that 

the coating is properly cured. 

(b) Wax coatings for the tank interior should not be used oii n~ ~~ tanks. Re coating with a 

wax system is discouraged; however, the old wax coating rn u~t be c~~mpletely removed to 

use another tank coating. 

(c) Cathodic protection should be designed and i n ~i alled b~~ competent teclvl i ~ a 1 rersonnel; a 
maintenance contract should be provided. 

7.0.19 Disinfection 

(a) Finished water storage structures shall be disinfected in acc~~~~dance with current AWWA 

Standard C652. Two or more successi~~r sets of samples, taken at 24 hour intervals, shall 

indicate microbiologically satisfactory ~~ atcr before the facility is placed into operation. 

(b) Disposal of heavily chlorinated water from the tank disinfection process shall be in 
accordance with the requirements of the Secretary. 

(c) The disinfection procedure (A~~VWA chlorination method 3, section 4.3 C652) which 
allows use of the chlc~rinat~d ~s~aicc held in the storage tank for disinfection purposes is 
not reco»>mencled. ~~~hen that ~~r~,cc~jur~ is used, it is required that the initial heavily 

cl~lc~rinated water be ~~roperl~~ disposed in order to prevent release of water which may 
contain various chlorinated ~~r~~anic compounds into the distribution system. 

7.1 Plaut Storage 

The applicable ci~sign standards of Appendix A Subpart 7.0 shall be followed for plant storage. 

7.1.1 Washwater tanks 

Washwater tanks shall be sized, in conjunction with available pump units and finished water 

storage, to provide the backwash water required by Appendix A Subpart 4.2.1.10. Consideration 

shall be given to the backwashing of several filters in rapid succession. 

7.1.2 Clear well 
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Clear well storage should be sized, in conjunction with the distribution system storage, to relieve 

the filters from having to follow fluctuations in water use. 

(a) When finished water storage is used to provide contact time for chlorine (see Appendix A 
Subpart 4.3.2) special attention shall be given to size and baffling. 

(b) An overflow shall be provided. 

7.1.3 Adjacent compartments 

Finished water must not be stored or conveyed in a compartment adjaceril i~~ unsafe water when 
the two compartments are separated by a single wall. 

7.1.4 Basins and wet wells 

Receiving basins and pump wet wells for finished water shall b~ designed a~ finished water 
storage structures. 

7.2 Hydropneumatic Tanks 

Hydropneumatic (pressure) tanks, when provided as the only storage facility, are acceptable only 
in very small water systems. When servii~~~ more than 150 ]i~ in~~ units, ground or elevated 
storage designed in accordance with Appei~dis .1 Subp~~rt 7.U.1 ~hc~u~d lie provided. Pressure 
tank storage is not to be considered for fire protection purpo~cs. Pressure tanks shall meet ASME 
code requirements. 

7.2.1 Location 

The tank should be l~cat~d abu~ e the normal ground surface and be completely housed, except 
that a pressure tank m~i~~ l~~ placed l~elu~~ ~~radc ~~vithin a building served by the system if 

adequate drain~i~~ and access are. prop idccl. 

7.2.2 Siring 

(a) Tl~t capacity of the pumps in a hydropneumatic system should be at least ten times the 
averu~e daily consumption rate or capable of meeting the peak instantaneous demand 
(See Apl~cidix A Subpart 63). The usable volume of the hydropneumatic tank, in 
gallons, should be chosen from the following table based upon the type, horsepower and 
average capacity rated in gallons per minute of the largest pump in the system. For 
example, a 3/4 horsepower, single phase submersible pump rated at 20 gpm would 
require a pressure tank with a usable volume of 24 gallons. 

Submersible Pumps 

Pump Motor Rating Cycles per Hour Usable Tank Volume 

Up to:3/a HP single phase ors HP three phase 12.5 1.2 x PC 

1 to 5 HP single phase or7%2 HP & over three phase 4.17 3.6 x PC 

7'/z HP & over single phase 2 7.5 x PC 
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Non-submersible Pumps 

Pump Motor Rating Cycles per Hour Usable Tank Volume 

All horsepower and phases 2 2.5 x PC 

* PC = capacity of largest pump in gpm 

(b) Sizing of hydropneumatic storage tanks must consider the need for chlorine detention 

time, as applicable, independent of the requirements in Appendix A Subpart 7.2.2.a 

above. 

7.2.3 Piping 

The tank shall have bypass piping to permit operation of the ~~ stem while it is being repaired or 

painted. 

7.2.4 Appurtenances 

Each tank without a separate air bladder shall have an a~ ccss hole, a drain, and control 

equipment consisting of pressure gauge. ~~~ater sight glass, at,tomatic or manual air blow-off, 

means for adding air, and pressure operand ~i~lrt-stop controls for the pumps. Where practical 

the access manhole should be 24 inches in di~u~~ct~r. 

7.3 Distribution Storage 

The applicable design stan~iard~ of this subpart shall be followed for distribution system storage. 

73.1 Pressures 

The maximum variation b~t~~~cen hi~~h an~1 loti~ le~~els in storage structures providing pressure to 

a distribution systeizl should n~~~ exceed ~i) feet. The minimum working pressure in the 
distribution system should be ~ ~ psi anti Mlle normal working pressure should be approximately 

60 psi. 

When static 1~1~es~ures exceed 1 l~0 psi, pressure reducing devices should be provided on mains in 

the distribution ~vstem. 

7.3.2 Drainage 

Storage structures which provide pressure directly to the distribution system shall be designed so 

they can be isolated from the distribution system and drained for cleaning or maintenance 

without necessitating loss of pressure in the distribution system. The drain shall discharge to the 

ground surface with no direct connection to a sewer or storm drain. 
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7.3.3 Level Controls 

Controls shall be provided to maintain levels in distribution system storage structures. Level 

indicating devices should be provided at a central location. Low level alarms are required. 

(a) Pumps should be controlled from tank levels with the signal transmitted by telemetering 

equipment when any appreciable head loss occurs in the distribution system between the 
source and the storage structure. 

(b) Altitude valves or equivalent controls may be required for secon~3 and subsequent 
structures on the system. 

(c) Overflow and low-level warnings or alarms shall be located at places in the community 

where they will be under responsible surveillance 24 hc~ur~ a da} . This requirement does 

not apply to Public Non-Community water systemc. 
(d) The low water level control shall be high enough ~o that tl7e wate~~ s~ stem operator has 

time to correct the problem before a water sh~r<<i ~~ e occurs. 
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Part 8 DISTRIBUTION SYSTEMS 

Introduction 

This Part applies to: 
(a) Public Community water systems; and 

(b) Domestic Bottled water systems. 

8.0 Materials 

8.0.1 Standards, Materials Selection 

Pipe, fittings, valves and fire hydrants shall conform to the lc~t~st standards issued by the 

AWWA. Special attention shall be given to selecting pips iiiatzrials which ~ i I I protect against 

both internal and external pipe corrosion. 

8.0.2 Used materials 

Water mains which have been used pre~~iously for conveying potable water may be reused 

provided they meet the above standards a~ld have been restored practically to their original 

condition. 

8.0.3 Joints 

Packing and jointing materials used in the joints cif pipe shall meet the standards of the AWWA, 

C-111. Pipe having mec h a n i c a I j u i n i s or slip-on j n r nts with rubber gaskets is preferred. 

8.1 Water Main Design 

8.1.1 Pr~sSur~ 

All water mn-ins, includin~~ those not designed to provide fire protection, shall be sized after a 

hydraulic anal> sis based on t7o~v demands and pressure requirements. The system shall be 

designed to maintain a minin~u~n pressure of 20 psi at ground level at all points in the 

distribution system under all ~ouditions of flow. The normal working pressure in the distribution 

system should be approsimaicly 60 psi and not less than 35 psi. 

8.1.2 Diameter 

The minimum size of water main for providing fire protection and serving fire hydrants shall be 

eight inch diameter. Larger size mains will be required if necessary to allow the withdrawal of 

the required fire flow while maintaining the minimum residual pressure specified in Appendix A 

Subpart 8.1.1. 
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8.1.3 Fire Protection 

When fire protection is to be provided, system design shall meet the minimum flow standards in 
Appendix A, Part 7.0.1. 

8.1.4 Small Mains 

Any departure from minimum requirements shall be justified by hydraulic analysis and future 
water use, and will be considered only in special circumstances. 

8.1.5 Hydrants 

Water mains not designed to carry fire flows shall not have fire h~ drams c~mnected to them. 

8.1.6 Dead ends 

Dead ends shall be minimized by looping of all mains ~~ hcnever practical. 

8.1.7 Flushing 

Where dead end mains occur they shall b~ provided with a fire l~~ dram if flow and pressure are 
sufficient, or with an approved flushing hydran~ or bluiv off for ilus}~ing purposes. Flushing 
devices should be sized to provide flows which v~ill ~~iv~ a ~~~I~,cit~~ of at least 2.5 feet per second 
in the water main being flushed. No flushing devi~~ shall be directly connected to any sewer. 
The open end of a blow o~1~ must b~ capped anci terminate at least 18 inches above grade. 

8.2 Valves 

Sufficient valves sh~il I he prop i~led on ~vate~- mains so that inconvenience and sanitary hazards 
will be minimized ~iurin~ r~~~~zirs. ~'al~~c~ sh<~uld be located at not more than 500 foot intervals in 
commercial districts, at not i7~or~ than ~~nc block or 800 foot intervals in other districts, and at not 
more than 5000 foot intervals ~~n trans~nis~ion lines. 

8.3 Hydrairts 

83.1 Location ar~d spacin~~ 

Hydrants should be provided at each street intersection and at intermediate points between 
intersections as recommended by the state Insurance Services Office. Generally, hydrant spacing 
may range from 350 to 600 feet depending on the area being served. 

8.3.2 Valves and nozzles 

Fire hydrants should have a bottom valve size of at least five inches in diameter, one 4.5 inch 
diameter pumper nozzle and two 2.5 inch diameter nozzles. 
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8.3.3 Hydrant leads 

The hydrant lead shall be a minimum of six inches in diameter. Auxiliary valves shall be 

installed in all hydrant leads. 

8.3.4 Drainage 

Hydrant drains should be plugged. When the drains are plugged the barrels must be pumped dry 

after use during freezing weather. Where hydrant drains are not plugged. ~ gravel pocket or dry 

well shall be provided unless the natural soils will provide adequate drainage. Hydrant drains 

shall not be connected to or located within 10 feet of sanitary sev~~~r~ nr storm drains. 

8.4 Air Relief Valves: Valve, Meter & Blow-Off Chambe~-

8.4.1 Air relief valves 

At high points in water mains where air can accu~nulat~. provisions shall be made to remove the 

air by means of hydrants or air relief valves. Automa~ic aii~ r~liei~ valves shall not be used in 

situations where flooding of the accessway or chamber ina~ occur. 

8.4.2 Air relief valve piping 

The open end of an air relief pipe from the aut~,matic ~~al~ c shall be~extended to at least 1 foot 

above grade and provided with a screened, dowm~ ~~rd-facin~~ elbow. The pipe from a manually 

operated valve shall be etitended t~~ the top of the pit. 

8.4.3 Chamber draina~~e 

Chambers, pits ~r m <<n h u I ~ s con t~~ i n i i~ <r v a I v e ~, glow-offs, meters, or other such appurtenances to 

a distribution s~ stcm, shal l nut be c~~nne~tcd di~~eetly to any storm drain or sanitary sewer, nor 

shall blew-offs or air rcliel~ ~ alp cs be c~~n~iected directly to any sewer. Such chambers or pits 

shall be'drained to the surface cat the ~7round where they are not subject to flooding by surface 

water, or to al?sorption pits underground. 

8.5 Installation of Mains 

8.5.1 Standards 

8.5.1.1 Job specifications shall incorporate applicable provisions of the AWWA Standards. 

Manufacturer's recommended installation procedures may be specified when they are 

equal to or better than AWWA procedures. 

8.5.1.2 Piping, fittings and appurtenances which have been previously used for purposes other 

than for Public water system use shall not be used in a Public water system without the 

written approval of the Secretary. 
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8.5.2 Bedding 

A continuous and uniform bedding shall be provided in the trench for all buried pipe. Back fill 
material shall be tamped in layers around the pipe and to a sufficient height above the pipe to 
adequately support and protect the.pipe. Stones found in the trench shall be removed for a depth 
of at least six inches below the bottom of the pipe. 

8.5.3 The open ends of exposed pipe shall be left plugged in excavations at the conclusions of 
the day's work. During periods of delay and at the conclusion of the day's work, lengths 
of pipe with open ends shall be tightly closed with watertight plugs; special seals or by 
other suitable means to prevent the entry of animals, foreign matter and trench water. 
Trench water shall be pumped out before the seals, plus ~r other closures are removed. 

8.5.4 Cover 

All water mains shall be covered with at least 5.5 feet ~~f earth. Insulation may be us~cl in lieu of 
cover depth when approved in advance by the Secretary. 

8.5.5 Thrust Blocks 

All tees, bends, plugs and hydrants shall he provided with reaction blocking, tie rods or joints 
designed to prevent movement. Specifications shal I include a requir~emei,rt that all air be removed 
from the pipes before water at test pressure le~~ Is i; added. S izc of blocks shall be specified and 
design basis shown (i.e. type of soil, design water pressure used). 

8.5.6 Pressure and le<al:a_c tc~ti~,~~ 

All types of installed pipe steal I be pressure tested and leakage tested in accordance with the 
latest edition ~f .~~~' \t' a .St~rt~c~'ar~! C600. 

8.5.7 Disinfection 

All new, ~le~~ned or repaired water mains shall be disinfected in accordance with AWWA 
Standard C6? 1. latest published versiun. The specifications shall include detailed procedures for 
the adequate flushing. disinfection, and microbiological testing of all water mains. If bacterio-
logical tests shoti~ the treatn~~nt to be unsatisfactory, the disinfection procedures shall be repeated 
until satisfactory b~~cteriol~~~~ical sample results are obtained. The tablet method in AWWA 
Standard 651 is not acceptable. 

8.6 Separation of Water Mains, Sanitary Sewers, Storm Sewers & Other Sources of 
Contamination 

8.6.1 General 

The following factors should be considered in providing adequate separation: 
(a) materials and type of joints for water and sewer pipes; 
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(b) soil conditions; 
(c) service and branch connections into the' water main and sewer line; 

(d) compensating variations in the horizontal and vertical separations; 

(e) space for repair and alterations of water and sewer pipes; and 

(~ off-setting of pipes around.manholes. 

8.6.2 Parallel installation 

Water mains shall be laid at least 10 feet horizontally from any existing or proposed manhole or 

sanitary sewer. This distance can be reduced to 5 feet for storm sewers. Tl~edistance shall be 

measured edge to edge. In cases where it is not practical to maintai r~ a 10 foot separation, the 

Secretary may allow deviation on a case-by-case basis if sup}~orted h~~ data from the design 

engineer. Such deviation may allow installation of the water main cl~~~er to a sewer, provided 

that the water main is laid in a separate trench or on an iu~disturbed earth ~h~lf located on one 

side of the sewer at such an elevation that the bottom of the water maim is at least 18 inches 

above the top of the sewer. See Appendix A Subpart 8.6.4 for approval required for such 

exception. 

8.6.3 Crossings 

Water mains crossing sewers shall be laid to provide a minimu~~~ v~~~tical distance of 18 inches 

between the outside of the water main and the ou~~idc ~f the ~~ ~~ c~-. This shall be the case where 

the water main is either above or below the se~~~~r. :~t cros~in~~s. ~,n~ full length of water pipe 

shall be located so both joints will be as far from the ~~w~r as possible. If the sewer main is over 

the water main, the first sc~~ er pips joints on each side of the water main must be concrete 

encased. Special structural su~~~~c~r-t I~r the water and sewer pipes may be required. Water mains 

shall not pass throt~~rh se« c~~ manholes or be submersed in basins containing sewage or other 

grossly contaminated c~~- }~azar~lc~us i,~aterial. Stream crossings shall meet the provisions of 

Appendix A Subpart ti .7. 

8.6.4 L-sception 

The Secretary must specific al lti appro~ ~: any variance from the requirements of Appendix A 

Subparts 8.6.2. x.63, 8.6.6 and 8.6.7 when it is impossible to obtain the specified separation 

distances. Whci~c sewers are being installed and Appendix A Subparts 8.6.2 and 8.6.3 cannot be 

met, the sewer materials shall be water main pipe or equivalent and shall be pressure tested to 

ensure water tightness. 

8.6.5 Force mains 

There shall be at least a 10 foot horizontal separation between water mains and sanitary sewer 

force mains. There shall be an 18 inch vertical separation at crossings as required in Appendix A 

Subpart 8.6.3. 

8.6.6 Septic Tanks and Leach Fields 
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Distribution lines shall be placed not closer than fifty (50) feet horizontal distance from any 

septic tank or leach field except as provided in Appendix A Subpart 8.6.4. 

8.6.7 Other underground storage tanks 

Distribution lines shall be placed not closer than twenty five (25) feet horizontal distance from 

underground storage tanks. Fifty (50) feet separation is preferable except as provided in 

Appendix A Subpart 8.6.4. 

8.7 Surface Water Crossings 

Surface water crossings, whether over or under water, present s~~cci~~l pr~~blems. The Secretary 

shall be consulted before final plans are prepared. 

8.7.1 Above-water crossings 

The pipe shall be adequately supported and anch~>>-ed, pr~~tacteti f'~-om damage and freezing, and 

accessible for repair or replacement. 3 

8.7.2 Underwater crossings 

A minimum cover of two feet shall be pro~ti idcd o~ er the pi~~c. A1'h~n crossing water courses 

greater than 15 feet in width, the following shall be providc~l: 

(a) the pipe shall be of s}~ecial construction, h~l~ ink il~~ible ~~ titer tight joints; 

(b) valves shall be provided at both ends of'~v~it~r crossings so that the section can be isolated 

for testing or rel~aii~_ ~h~ ~~~~I~ es shall be edsily accessible, and not subject to flooding; and 

the valve closest t~ the ~u~~Pl~ source shall be in a manhole; and 

(c) permanent tads Thal I b~ made on each side o ~ the valve within the manhole to allow 

insertion of a small ~~~cter t<, deter~l~rn~ leakage and for sampling purposes. 

8.8 Cross-Connections 8i Infe~-conneetions 

8.8.1 Cross-connections 

There shall be no connection k~~tween the distribution system and any pipes, pumps, hydrants, or 

tanks whereby unsafe water or other contaminating materials may be discharged or drawn into 

the system. This dc~rs nc~t ~~reelude approved cross connection control devices. 

8.8.2 Cooling water; Heating Water 

(a) Neither steam condensate nor cooling water from engine jackets or other heat exchange 

devices shall be returned to a public water supply. 

(b) Notwithstanding subsection (a) of this section, standing column geothermal systems are 

allowed provided that: 

(1) No additive is added to the re-circulated groundwater 
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(2) The heat exchange medium in the system is R-410A or a different heat exchange 

medium approved by the Secretary; 
(3) The system has a low pressure safety cutout circuit that will turn off the system 

when there is a pressure leak in the heat exchange medium containment vessel; 

(4) All electrical components of the system are properly grounded to prevent 
potential electrolysis of metals; and 

(5) In the event that the heat exchange unit is disconnected as a heating or cooling 
source, all piping associated with the unit shall either be capped and labeled or 
removed. 

(c) For the purposes of this section, a standing column geothermal system is one where 
groundwater is taken from a public water supply well for hating and/or cooling purposes 

and re-circulated back into the same well below the esti«~~tcd low water elevation of the 

well. 

8.8 3 Interconnections 

Drains from the fire hydrants, air relief pits and blo« ofC ~ ~~Ive pii~ shall not connect directly to 

sewer lines or discharge at a point which will permit possible hack siphonage con~itiuns. The 

approval of the Secretary shall be obtained for interconnections between potable water systems. 

8.9 Service Meters 

Each service connection should be individuall~~ mc~treci 

5.10 Water Loading Stations 

Water loading stations present special problems since the fill line may be used for filling both 

potable water vessels and oth~ r tanks~~or contaminated vessels. To prevent contamination of both 

the Public system and p~~tal, lc ~-~ at~1~ vessels b~ino filled, the following principles shall be met in 

the design uL water loadin~~ stations: 
(a) there shall be no backfl~,~~ to the Yublie water system; 
(b) the piping arrangement 5hallpxe~ e,ut contaminant being transferred from a hauling vessel 

to otl~e~rs subsequently using the station; and 
(c) hoses shall not be contaminated by contact with the ground. 
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Part 9 (RESERVED) 

Part 10 (RESERVED) 
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Part 11 NON-COMMUNITY WATER SYSTEMS 

11.1 Introduction and Definitions 

11.1.0 General 

This part provides regulation and guidance for potable water sources, storage, and distribution 
systems serving Public Non-Transient Non-Community water systems and Public Transient 
Non-Community water systems. Information to be submitted with permit applications, 
methodologies to be used in source evaluation, and minimum standards for ̀ construction and 
operation of such systems are provided. 

Public Transient Non-Community water systems are ad1»inistered by tht Department's 
Drinking Water and Groundwater Protection Division. 

These standards and limits represent minimum criteria. Designers should note that. the use of this 
part requires professional judgement. The standards are i1~ inin~al and the safety fact<~rs are 
marginal, and will not yield satisfactory designs, by thems~l~ ~s. in all situations. 

These regulations have two principal goals: 
(a) the prevention of health hazards caused by e ater ~~~urccs ~~f inadequate quality and 

quantity; and 
(b) the assurance that water sources and clistr~ihutic~n s~stem~ arc adequate for the needs of a 

project. 

11.1.1 Alternative Dcsi~~n 

The professional en~~ i Weer may propose alternati~ ~ engineering designs for water systems and 
justify the design basal o n its reliabi l ity i n pro~~~ i d uig water of adequate quality and quantity for 
the size and nature of tt~c project. 

ll.l .~ 1~e.linitions 

The followin~~ definitions ap}?ly for the purposes of this Part (Appendix A Part 11); additional 
definitions are conta i n.ed i n S u hchapter 21-2. 

AVERAGE DAY D~,I~1~ND - The volume of water anticipated to be used by a particular 
building or project in a 24 hour period; expressed in gallons per day (gpd). 

CONSTANT DISCHARGE PUMPING TEST - A test of a water source in which the well is 
pumped for a specified duration at one flow rate to determine the yield of the well, aquifer 
characteristics and/or well interference. 

FLOOD PLAIN - Any area which is flooded with an average frequency of once or more in each 
100 years as determined by the Secretary. 
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FLOODWAY - The channel of a river or other water course and the adjacent land areas that 

must be reserved in order to discharge a 100 year frequency flood without cumulatively 
increasing the water surface elevation more than one foot. 

HYDROFRACTURING - A method of bedrock well development used to increase the yield of 

wells, in which high pressures are generated in the well to open fractures. Propping agents may 

be introduced to keep the fractures open. 

HYDROGEOLOGIC CONNECTION - A situation where a water sourer is down- gradient of a 

potential source of contamination under either natural groundwater fl ~~« conditions or pumping 

conditions. 

INSTANTANEOUS PEAK DEMAND - The instantaneous flo~~ rats that the system must 

satisfy. This is determined by the number and type of plumbing fixtures ~~n it. 

LICENSED WELL DRILLER - An individual licensed under the Vermont Well Driller 

Licensing Rules and Standards. 

LONG-TERM YIELD - The amount of water that the soui~c~e i s c~rpable of providing on a daily 

basis over the design life of the project; ~~rressed in gallons per minute (gpm). 

MAXIMUM DAY DEMAND - For Public 1~"urn-Transient Non-Community water systems and 

Public Transient Non-Community water s~~stc~ns, the' rate ~~t ~~ hick the average day demand is 

to be used by a particular building or project di~-ided by n~~t m~~rc than 720 minutes; expressed in 

gallons per minute (gpm). 

QUALIFIED CONSUI _TAN~I~ - Ce~~tified Site Technician, or Vermont Registered Professional 

Engineer, working within t~~e ~c~~~~c of his or her certification and expertise. 

SHALLO~'4~ W~1TE[: SOl ~ RCE - ~, d~~cl~~pe~1 structure to collect groundwater, generally less 

than 20 fcut deep. This inclucics ~~,rin`~s, dug wells, jetted wells, drilled wells, and well points, 

and other water intake struct~u~c~ which may or may not be under the jurisdiction of the Vermont 

Well llrillzr's Rules and CanstructionStandards. 

SOURCE INTE R FrRENCF - Yublic water systems and potable water supplies affected by the 

pumping of other~~r~~~~ose~l ~~~~ existing sources. 

STATE ELECTRICAL CODE - State of Vermont Electrical Safety Rule adopted by the 

Vermont Department of Public Safety per 26 V.S.A. §891. 

STATE PLUMBING CODE - State of Vermont Plumbing Rule, adopted by the Vermont 

Department of Public Safety per 26 V.S.A. §2173. 

TOTAL AVAILABLE HEAD - The difference in elevation between the static water level and 

the hydraulic base of a well. 

Page 107 



Vermont Water Supply Rule 

WATER SOURCE - An existing or permitted water well or shallow water source designed to 

collect potable groundwater. 

WATER SYSTEM - The source, pumping facility, storage, distribution system and related 

appurtenances used to provide potable water. 

11.2 Preconstruction Requirements 

11.2.0 General 

For all Public Non-Transient Non-Community water systems and Yul,lic Transient Non-

Community water systems, a water source site plan, basis of de~ian st~itement, and design plans 

and specifications, along with all available information on the ~~~urce, muss be submitted with the 

permit application. In addition, a Long Range Plan, Sc>urc~ 1'rutection Plan, and Engineer's 

Report, as required by Subchapters 4.2.2, 5.5(e), 15.1. ~~.nd 16.1. must be submitted for new 

Public Non-Transient Non-Community water systems. Some ~~f this information r1~sy be 

developed in pre-application work and may require rep i~~v ~~n~i a~,prcrval by the Secretary before 

an application will be considered complete. 

Increased demands to existing or previously approved Public l~ou-Transient Non-Community 

water systems and Public Transient Non-Communih° water s~~~tems ~~ill require analysis of 

additional maximum day demand and/or instantaneous peak demand. 

11.2.1 Basis of Design 

A statement of the basis of cl~si~n. and supportin~~ calculations, shall include: 

(a) Average Dav l~emai~d; 
(b) Maximum lla~ l)em~lnd; 
(c) Instantaneous Pc~~k I~eman~l: 
(d) Sotn~ce Capacit~~; 
(e) Sturige Capacity; 
(~ ~ Pimp Capacities; 
(g) Operat~n~ Pressure Ranges; and 
(h) reference- tc> the fled plain 

11.2.2 Water Source Site Plan 

A water source site plan shall include: 
(a) plan view at a scale of 1 " = 200', or larger; 
(b) surface drainage features and general topography; 
(c) potential sources of contamination within the distances listed in Appendix A Part 11 

Tables 11-1 and 11-2; 
(d) neighboring wells as shown in the interference monitoring distance table; and 

(e) minimum separation zones per Appendix A Subpart 11.4.1. 
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11.2.3 Design Plans and Specifications 

The design plans and specifications shall include: 
(a) source development, transmission, storage and distribution; 
(b) system component site plan at a scale of 1" = 100', or larger; 
(c) piping, valuing and standard pressure; and 
(d) specific construction instructions. 

11.2.4 Source Development and Testing 

ll .2.4.1 Projects with Maximum Day Demand of 5 gpm or Icss 

These projects will be permitted prior to water source developin~n~ unle~~ there is reason to 
suspect that sufficient water may not be available, in which''case the Secret~~ry may: 
(a) require that the water source be developed and tested before the permit is issued; or 
(b) issue a permit with a condition that the water source be developed and tested before a 

subdivision is created, a building is constructc~i <~r a. mobile home park is e~t~~blished. 

11.2.4.2 Projects with Maximum Day Demand of i~1or~ I,han 5 gpm 

These projects will not normally be perrriitted before the source is ~i~veloped and tested, unless: 
(a) the applicant demonstrates a high ~~robahilit~ of adequ~~t~ ~ icld and quality from the 
proposed water source. In such a case the soul~cc must l~~ ~i~~cl~,~,ed, tested and analyzed in 
accord with Subpart 11.6 prior to the creation of ~uh~ivi~ion lots_ construction of buildings or the 
establishment of a mobile ho~~1c park. 

11.2.4.3 Subdivision ~~'ith lndividual On-Site Sources 

These projects are i~~~~~mal I~~ approved priar to soiu-c~ development. Multiple lot subdivisions 
may need to ~h~,n~ e~ idence that adc~~uate ~ i~ Ids are likely to be available, and/or that proposed 
sources arc not likely to cau~~ un~~cc~ptable interference in nearby existing or permitted water 
sources. 

11.3 V~'atcr S~~stem Dem~iud 

11.3.0 Average Da} nemancl 

(a) For Public wate~~ systems, the average day demand shall be determined according to the 
design flows per Appendix A, Part 2, Table A2-1 of this rule. 

(b) For residential units average day demand shall be 90% of the design flow. 
(c) Installation of low flow plumbing fixtures, 3.5 gallon or less flush toilets, 3.0 gallon per 

minute or fewer showerheads, and faucet aerators will allow fora 10% reduction in 
design flows as calculated from Table A2-1. 
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113.1 Maximum Day Demand 

The maximum day demand is calculated by dividing the average day demand by not more than 

720 minutes. The resulting flow rate is expressed in gallons per minute. 

11.3.2 Instantaneous Peak Demand 

The instantaneous peak demand, expressed in gallons per minute (gpm), shall be calculated as 

follows: 
(a) determined by the State Plumbing Code; or 
(b) for residential units only, the instantaneous peak demand equals i gpm multiplied by the 

number of units. 

11.4 Isolation and Separation Distances 

11.4.0 General 

The proposed site of the water source for the building or project sf~all be approved=try the 

Secretary before the source is developed. 

Adequate horizontal isolation distances bct«e~n wells and p~~tential sources of contamination are 

required. The required horizontal minimum distances are li~t~~i in Tables A11-1 and A11-2 

below. Qualified consultants, Site Technici~~n~. Profession<~I Ln~~ineers or Hydrogeologists, as 

appropriate, are responsible for assuring that thr~c ~niniinums are `adequate for individual cases, 

and should increase them as the} cl~,em appropriate in their ~rc~fzssional judgement. The 

Secretary may increase the minimum horizontal isolation distances in Tables A11-1 and A11-2 

or prescribe any adaitio~ial ~a I e~~uards it deems necessary when the depth to the aquifer or the 

nature of overburden mate~~ial i~ not sufficient to pr~~tcct the water source from pollution. The 

Secretary will consrdcr peril~ittin~-~ rcduciions of these individual cases only on the written 

request of the Qualii ied eon~ultants. ~~ high technically justifies the reduction in a particular case. 

The minimum recommendc~i horizontal isolation distances in these regulations from water 

systems to sewage systems ~~re based on sewage treatment in soils, pathogen attenuation, effluent 

travel time iii sail. and dispersion, without site specific hydrogeologic information. Site specific 

data may be collected and justification made for reducing the distances listed in Tables A11-1 

and A 11-2. 

Table All-1 - REQUIRED HORIZONTAL MINIMUM SEPARATION DISTANCES 
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Potential Source of 
Contamination 

Water Sources in Bedrock o►' Water Sources i~ Unconfined 
Confined Surficial Aquifer Sur~icial Aquifer 

A riculture cro land 100 ~ ~' ~~~ 
1 ~~~ Buildin s or structures 

orches foundations of 
buildin s or structures 

10 

Cemeteries 100 150 
300 see a. Com ostin sites comn~crcial 200 see a. 

or a ricultural 

Concentrated livestock hold' 13~ 200fsee b. 500 see b. 

areas barnyard 

Drivewa s fe ~~ e r t1-~aii 3 
residences) 

I~ 15 

Drivewa s 3 or more 
residence)_ ro~dwa s arkin~r 

25 25 

lots 

Fertilizer or esticide storage 100 200 

structures buried tank of an 
size• above ound tank ≥1 500 

allons• d or li uid•_;ana 
i in servin a nonresidential 

facili 
Flood wa s see c. see c. 

Fuel oil asoline & other 
etroleum tanks and i in not 

25 100 

includin li uefied etroleum 
as tank 
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Hazardous or Solid Waste see d. see d. 
Dis osal Site 

Leachfields ro osed, 
existin , or ermitted 

see e. see e. 

Limit of Herbicide A lication 100 see f. 200 see f. 
on a ROW 

Manure stora e s stems, above 50 see b. 100 see b. 
ound 

Manure stora e s stems, 
in round concrete or 
eos nthetic lined 

100 see b. 200 see l~. 

Manure stora e system, earthen 200 see b. ~ 00 see b. 
lined 

on-sewa e Wastewater 
Dis osal Field 

see d. (5~e d. 

roperty Ines 

a wage yar s see g. ) ~ see g. 

Sanita sewer collection lines 50 7 
and sanitary sewer service 
lines 

i age storages ~ U 

o i waste trans er acs ~tie~ (see see 

Stormwatertreatinent practice 
(lined) 

10 10 

Stor»~~tiate~~treatrnentpracticc 100 150 
(unlined and subsurface 
systems) 

torm sewers 

Surface water, normal high 10 (see i.) 25 (see i.) 
water elevation 

Wastewater disposal spray area 200 (see j.) 300 (see j.) 
and lagoons 

Wastewater tanks ro osed, (see e.) (see e.) 
existing, or permitted) 

Page 112 



Vermont Water Supply Rule 

a. Isolation distances for composting sites (commercial and agricultural) shall be measured 
from the perimeter of the composting area or area used for storage of composted 
material _ 

b. Isolation distances for concentrated livestock holding areas and manure storage systems 
shall be measured from the perimeter of the holding area or outside perimeter of the 
manure storage s, stem. 

c.e. Water sources shall not be located in a flood way. 
d. If a water source is potentially downgradient of a source of contamination, then the 

Secretary shall apply the criteria in Appendix A Subpart 11.4.2,2; 
~.e. See Table A11-2. Wastewater Tanks include septic tanks, pump stations, dosing siphons, 

holding tanks wastewater storage tanks, wastewater treatment tanks, sand filters, 
constructed wetlands, and grease tanks. 

c.f. Applies to rights-of-way (ROW) where herbicides ha~~e be~il a~pli~d in the past 12 
months or may be applied in the future. ''''~:~ a:~+.,.,~.~ , ,'~~ ; ~a +., ~nn~ 

g ~ T o oa +„ cn~ <„i.o„ ..a:.,,.or++,. ., ,.~+ ; ~-,~ ; ~,»-Isolation distances fio~- salvage 
yards shall be measured from the perimeter of t}ic a~~ca used for the stora~~ of salvaged 
materials to the component. If the annlicant's de5i~~acr demonstrates that the groundwater 
flow from the salvage yard is not in the direction of the ruhlic drinking water source, the 
isolation distance shall be 100 feet r tither than 300 feet. 

h. Isolation distances for solid waste transfer facilities shal I b~ measured from points within 
the transfer facility used for storing solid ~~ rite. 

.-~i. For Public water sources, see Appendix A. Part 3, Subpart 3.4. The horizontal location to 
surface water should allow for possible future widening of the surface water due to bank 
erosion.

j. for isolation distance a~pl ins unless identifiied as being superseded by Table 11-2 or 
Section 11.4.1 below. 

Table A11-2 - REQTJIREll 111 \~11~~1t~ 1I HORIZONTAL SEPARATION DISTANCES TO 
SE~~ A(~L SYSTEtiI DISPOSAL FIELDSI~z (Feet) 

Design Flow of Domestic Sewage 
System Disposal Field (GPD) 

Fewer than 2,000 

2,000 through 6,499 

Equal to or Greater than 6,500 

Water Source Maximum Daily Demand (GP1Vn 

0-1.9 2.0-4.9 5.0-7.9 >8.0 

100 150 200 200+a 

150 150 200 200+a 

200++b 200++6 200++b 200+a 

1 The minimum separation distance, (X), is used to determine the minimum separation 
zone (see Appendix A Subpart 11.4.1 and Figure 11-1). 

2 For shallow water sources the minimum separation distance, X, per Subpart 11.4.1, shall 
not be less than 150 feet, and the minimum upslope separations distance shall be 500 feet 
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~~ 

L7 

instead of 2X regardless of the minimum separation distance, X, listed. If the bottom of 

the well or spring is higher than the ground surface at the disposal field then the 
minimum separation distance, X, may be reduced to 50 feet. 
Hydrogeologic evaluation required to define potential recharge area of the source and two 

year time of travel. 
For all water sources with less than 8 gpm maximum daily demand, the minimum 
presumptive upslope separation distance to greater than 6,500 gpd leachfields, per 
Appendix A Subpart 11.4.1, shall be 1,000 feet instead of 2X. 

Page 114 



Vermont Water Supply Rule 

FIGURE 11-1. 
PLAN VIEW OF 

REQUIRED MINIMUM SEPERATION 
DISTANCES TO DOMESTIC SEWAGE DISPOSAL FIELDSI 

Domestic 
Sewage System 
Disposal Field 
Design Flow 

~9Pd) 

< 2000 

≥ 2000 
and 

< 6500 

≥ 6500 

Water Source 
Maximum Daily Demand, MDD (gpm) 

MDD < 2 2 ≤ MDD I 5 _ MOD < 8 

X = 100' 

ZXb

X = 150' X = 200' 

X= 200' 

For septic systems over 6500 gpd wells must be located outside the 2 year time of travel efFluent 
plume oath, or greater than 1000' from the disposal fields. 

8 ≤ MDD 

For water 
source with 
demands of 6 
gpm or 
greater, the 
well must be 
located 
outside the 2 
year time of 
travel of all 
efFluent plume 
paths. 

1. These shapes assume parellel ground surface contours horizontally across page with a downslope direction toward the 
bottom of the page. 

a. For shallow water supplies X = 150' 

b. For shallow water supplies use 500' distance instead of 2X 
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11.4.1.0 Separation Distances to Sewage System Disposal Fields 

Wells and sewage system disposal fields should be located to optimize the hydrogeologic 

separation within the project limitations. The applicant's designer must establish a separation 

zone around the water source which defines the probable area of groundwater recharge to the 

water source. The separation zone may be established by a presumptive method which uses 

ground surface topography and minimum distances. 

The minimum separation distances for leachfields can be also estimated by using methods to 

define Source Protection Areas in accord with procedures defined in tlli~ rule (see Appendix A 

Part 3), or with other methods approved by the Secretary. 

11.4.1.1 Presumptive Minimum Separation Zone Methoci~ I~c~r a Water Well 

To determine the size and shape of the required minimur~~ separation zone bct~~ een sewage 

disposal fields and a water well the following steps should be taken (see Figure I I -11: 

(a) draw a circle with a radius equal to the rec~uli~ed minimum separation distai~c.e_ X, from 

Table A11-2, around the well head or water sou~~ce; ~ 

(b) now either: 
(1) if the circle drawn intersc c t ~ with the contou ~ c l e ~ .~tion of the source; then draw 

lines beginning at these inter~ccti~~ns, extendin~~ upslo~e end perpendicular to the 

contours, until these lines inte~-s~ct an arc with a 1~~~~1iu5 e~~ual to twice the 

minimum separation distance (~'t ) from tihe s~~urce. 1 Cnecessary, to provide 

closure of the area draw an arc ~~ ith radius 2X from the source; or 

(2) if the circle dra~~~~n i n Step 1 is in all cases at alower elevation than the source 

elevation_ n~, further delineation may be required (resulting in the smallest 

possible minimum separation zone of a circle with radius X); or, 

(3) if the ci~-cl~ ~li~a~~n in Step 1 is in all cases is above the elevation of the well, the 

~~~ater ~h~c1 ~~r~a ui~ a circle ~~~ith a radius of 2X, whichever is smaller, shall 

~.rpr~sent the minimum ~cparaii~~u~zone (resulting in the largest possible minimum 
separa~i~~n zone ~~f a circle with a radius 2X). 

11.4.1.2 Presumptive ~1 i~limum separation Zone Methods for a Shallow Water Source 

To determine the size and Shupe of the required minimum separation zone between sewage 

disposal fields and ~j ~hallt~~~ ~~ ater source, the following steps should be taken (see Figure A11-

1): 

(a) draw a circle v~i~h a radius equal to the required minimum separation distance, X, from 

Table A11-2, around the well head or water source; 

(b) now either: 
(1) if the circle drawn intersects with the contour elevation of the source, then draw 

lines beginning at these intersections, extending upslope and perpendicular to the 

contours, until these lines intersect an arc with a radius equal to 500 feet from the 

source. If necessary, to provide closure of the area draw an arc with radius of 500 

feet from the source; or 
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(2) if the circle drawn in Step 1 is in all cases at a lower elevation than the source 
elevation, no further delineation may be required (resulting in the smallest 
possible minimum separation zone of a circle with radius X); or 

(3) if the circle drawn in Step 1 is in all cases above the elevation of the well, the 
water shed area or a circle with a radius of 500 feet, whichever is smaller, shall 
represent the minimum separation zone (resulting in the largest possible minimum 
separation zone of a circle with a radius of 500 feet). 

11.4.2.0 Requirements for Investigation of Potential HydrogeoloRic Connections Between 
Water Sources and Sewage Disposal Fields 

This subpart applies when a hydrogeologic connection may exist b~t~~cen a sewage system 
disposal field and a potable water source. 

These distances listed in Table A11-1 & Al 1-2 provide a mi~iimal level of protection for water 
sources. These distances may be increased or reduced based on site specific data. 

11.4.2.0.1 Increasing the Minimum Separation Gone 

These distances may be increased up to a maximum of 500 leer if a sewage disposal field is 
discharging upgradient of a water source and to the same une~~n~c~lidated~ unconfined aquifer 

from which the water source is withdrawin ~~. 

11.4.2.0.2 Reduction of the Minimum Se~~ar~~tionZone 

These distances may be reciu~~~i with the use of site specific data under the following conditions: 
(a) If there is a contnu~~u~ i ~n~eding layer from the sewage system disposal field to the well 

head, and the well is ~~r~~pc~-I~ sealed to prevent. contaminant migration along the well 
casing then the minimum sepa~ anon ronc aruund the well head may be reduced to a 
radius of not less than I UU fcci: car 

(b) Tf thz groundwater t1o~~ fro,~~ b~n~ ath the sewage system disposal fields is not toward a 
minimum separat.ior~ zone around the well head that has a radius of X; or 

(c) it a c~ctailed hydrog~olo~ic investigation reveals that groundwater flow from beneath the 

sew a<e ~~•stem disposal field does not flow toward the source under pumping conditions 
the minimum separation zone around the well head may be reduced to a radius of not less 
than 100feet: or 

(d) If a detailed h~ ~jrr>~Tculogic investigation demonstrates a time of travel exceeding two 
years in accordance with Appendix A Subpart 11.4.2.1, then the minimum separation 
zone around the well head may be reduced to a radius of not less than 100 feet. 

11.4.2.1 Two Year Time of Travel 

If required elsewhere in Appendix A Subpart 11.4.2, then a minimum travel time of two years 

must exist in the materials between a potential source of contamination that may contain 
pathogenic microorganisms and the drinking water source. The two year travel time is based on 

the reasonable assurance of pathogen attenuation. Calculations of travel time must take into 
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account hydraulic gradient, porosity, saturated hydraulic conductivities in the materials with the 

largest saturated hydraulic conductivity, the cone of influence of production wells or the recharge 
area of springs being considered, and mounding of the water table due to groundwater recharge 

by discharge of the sewage effluent. 

11.4.2.2 Increased Level of Contamination 

The potential sources) of contamination may not increase the level of contamination in any 

drinking water source to more than the Maximum Contaminant Levels (I~TCL) of the Drinking 

Water Standards in Subchapter 21-6 of this rule. Nitrate (expressed a~ N) may be used as an 
indicator when dealing with domestic (non-industrial) wastes. Calculations must take into 

account the concentration ofnitrate-nitrogen at the base of the leach 1 i cici. which is assumed to be 

40 mg/1, dilution by precipitation and groundwater flow, dispersion; hack~~round concentrations 

of nitrate-nitrogen, and other existing sources of nitrate-nitragen, includin~~ fertilizers, in the 
subsurface drainage basin, using the assumption that no denitrification takes place in the subsoil. 

Methods of calculation and evaluation must closely approximate actual conditi~~ns and should be 

determined in consultation with the Secretary before env ~~ ork is done. 

The minimum separation distances for leachfields can b~ a I ~u ~ ~t i mated by using methods to 

define Source Protection Areas as containeel in Appendix A fart ? or with other methods 
approved by the Secretary. _ 

11.5 Well and Spring Construction Standards 

11.5.0 Water Well 

The requirements of this suh~~art presume that water weds are constructed in compliance with 
Appendix A, Part 12 (C~,nstructi~~n and Isolation St~ir~dards for Wells). 

11.5.1 Spring and Shallo~~~ ~~'~II Cun~irurti~~i1 

11.5.1. 1 Materials 

Acceptable materials include: 
(a) concrete tiles (grouted together); 
(b) poured i~i~lace concr~t.~; 
(c) well casing: and 
(d) other metallic ~~r plastic casing as approved by the Secretary. 

11.5.1.2 Site Work 

Spring and shallow well site construction shall include the following: 
(a) screened ventilation or overflow openings; 
(b) surface water diversion berm at least 50 feet upslope when feasible; 
(c) back fill material of high clay content sloping away from source; 
(d) minimum of 4 inches of top soil over the clay; 
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(e) a watertight, rodent-proof sanitary cover; and 
(~ for public water systems, an entrance access hatch and lock. 

11.6 Water Quantity Testing 

11.6.0 Water Sources 

11.6.0.1 Projects with a Maximum Day Demand of 5 gpm or less: 

These projects: 
(a) may use 50 percent of the well drillers estimated yield as l~»l~~ term yield; and 

(b) if project maximum day demand is greater than 50 percent ~~f the well drillers estimated 

yield, a constant discharge pumping test as defined in ~~ppen~ii~ r~ Subpart 11.6.1 is 

required. 

11.6.0.2 Projects with Maximum Day Demand c~t'more than 5 gpm 

These projects shall conduct a constant discharge pumping, icsi in accord with Subpart 11.6.1 to 

determine the long term yield of the well. 

11.6.0.3 Springs 

A spring source shall require that the yield be dctcrm ine~l b~~ h~c1r~,~Jeulogic flow analysis per 

Appendix A Subpart 11.6.1.2. Single family resi~lenec5 aid prujccts classified as home 

occupations, shall be exem~~t from this requiremem. 

11.6.1 Long Term Yield T~~tin~~ 

11.6.1.1 ~'~'at~r ~~1'clls 

When a constant discliar<~~ pest i~ regt~irc~i by the provisions of Appendix A Subpart 11.6.0, the 

follo~~ i i~g conditions shall be m ~t: 
(a) the tc~t shall be design~~i. and z~nt~lyzed by a qualified hydrogeologist, or a professional 

engineer', «rho is proficient in well testing and analyses; 

(b) the test shall he conducted for the durations listed in Table A11-3 at a pumping rate 

greater them o~ equal to the required maximum day demand of the well; 

(c) water level dra~~ du~~ a and rate of discharge shall be measured using accepted methods at 

intervals that wzll''plot evenly on a logarithmic scale graph; 

(d) the draw down measurements shall continue into the recovery period for two days or until 

a minimum of 90%recovery is achieved whichever occurs first. 

(e) alternate testing methods may be considered by the Secretary; and 

(~ monitoring for interference shall be performed as required in Appendix A Subpart 11.63. 
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Table All-3 - CONSTANT DISCHARGE PUMPING TEST DURATION 

MAXIMUM DAY DEMAND OF WELLa MINIMUM TEST LENGTH, 
HOURS 

0.0 - 1.9 gpm 24 

2.0-4.9gpm 36 

5.0 - 7.9 gpm 486

8.0 - 49.9 gpm 72 

50.0 - 99.9 gpm 96 

100 gpm or Greater 120 

a. Rounded to nearest tenth. 
b. This duration may be increased to 72 h~~ur~ i_f interference or ~pe~ial studies are 

required. 

11.6.1.2 Shallow Water Sources 

11.6.1.2.1 Springs 

(a) A proposal for adequately determinin~~ fon~.~ tcrin yield cif ~prin~~~ shall be prepared by a 
qualified hydrogeologist or professional zn~~rncer and submitted to the Secretary for 

approval prior to testing: and 
(b) Long term yield tests for springs shall norr~,~ally include monitoring during low flow 

periods. 

11.6.1.2.2 Shallo~~ ~~'atcr Sources Excluding Springs 

These sourczs steal l be tested in accurd~lnrr ~~ ith the requirements of Appendix A Subpart 
11.6.1.1 . ana take intu ~~ccount seasonal tluctuations in water level. 

11.6.2 Lone Term Yield Ai~al~,is 

The following material shall be submitted to the Secretary for approval: 
(a) "as-built" water source site plans; 
(b) pumping test data; 
(c) predicted long-tcr~n yield and method of analysis; 
(d) predicted interference; and 
(e) all supporting graphs and calculations. 

11.6.2.1 Water Wells 

The analysis shall predict the long term yield that shall meet or exceed the following criteria: 

(a) constant withdrawal at the Average Day Demand for 180 days; and 

(b) drawdown shall not exceed 90 percent of the total available head. 

Page 120 



Vermont Water Supply Rule 

11.6.2.2 Springs 

Analysis of monitoring data shall follow accepted hydrogeologic methods such as low flow 

analyses or other suitable methods. 

11.6.2.3 Shallow Water Sources Excluding Springs 

Analyses shall be in accordance with Appendix A Subpart 11.6.2.1 and take into account 

seasonal low static water level. 

11.63 Interference Testing and Analysis 

(a) Any existing water source for a public or private potable ~~ ate~~ s~~stcm, located within the 

distances specified in Table A11-4 shall be located and reported ~~ ith the application. 

The Secretary may require interference testing to assess the impact of thr project well or 

wells on, and/or from, other water sources. 
(b) Water sources within the distances speci~ca in T~il~le ~ I I -4 shall be monitored for 

interference during long term yield pumping tests. ~uiless the consultant d~~uunstrates that 

it is not feasible or necessary to monitor those wcll~. 
(c) If any Public Community water systems exist within the distances given in Table A11-4, 

then the consultant shall notify the Drinking Water and Groundwater Protection Division. 

The Division may require additional t~stin~~ or te~tin~~ on additional wells to assess the 

impact of wells on each other. 
(d) Other methods to address the potential f~~r i~~terfercnce «~~~y be submitted to the Secretary 

by a qualified hydrobeolo`~i4t, or a professional engineer, who is proficient in aquifer 

analysis. 
(e) Water sourcLs must n~~t cause. unacceptably interference on other water sources, unless 

resolved in accordance ~~cr ~~ppendix A Suhpa.rt 11.6.3.2. 

11.6.31 ~lr~acccpt~hlc In~ericrcnc~ 

Public and private water systems affected by the pumping of other proposed or existing 
groundwater sources shall ~~ able to meet their average day demand while the proposed water 

system is operated at the pro~~osed pumping rates. If, as a result of predicted source interference, 

existing water systems canna meet their design demands, then unacceptable interference exists. 

Unacceptable in~~rier~nce n~a~ also include water quality problems resulting from source testing. 

11.6.3.2 Resolution of Unacceptable Interference 

(a) The applicant must resolve all source interference problems prior to issuance of a Source 

Permit for proposed water sources. Any agreement between the applicant and the 

affected parry will be reviewed by the Secretary. The applicant is responsible for 

identification of all sources in use within the monitoring radius defined in Table A11-4. 

The Secretary may either reduce the approved yield or require additional testing or 

analysis to determine the impact upon the unmonitored source. A Source Permit will not 

Page 121 



Vermont Water Supply Rule 

be granted if unacceptable interference cannot be resolved or if the owner of the affected 

source does not accept a proposed solution. 
(b) Solutions may include: 

(1) drill affected source deeper and test for water quantity; 
(2) test affected source or re-evaluate existing data; 
(3) connect affected water source onto acceptable Public water system; 
(4) develop an alternative water source for the affected source; 
(5) for some private water system, additional storage may be developed to offset the 

source interference; and 
(6) hydrofracture the well or redevelop by other method. 

Table All-4 - MONITORING DISTANCES FFt0~T TEST WELLS 

MONITORING DISTANCE FROM TEST WELL TO A POTABLE 
WATER SOURCE 

MAXIMUM DAILY DEMAND OF TESTED WELL, 
GPM 

DISTANCE, FT. 

0- 1.9 0-200 

2-4.9 0-500 

5 - 199 0 - 1000 

20 - 49.9 0 - 2000 

50 - 99.9 0 - 2500 

100 or greater 0 - 3000 

11.7 Water Qualih 

11.7.0 ~'V~ater Quality IZ~quir~m~nts fo~~ Pnblic Transient Non-Community 

Public Transient Non-Coinnu~nity «titer systems shall be designed to provide potable water. 

The requirements for water quality testing are as follows: 

(a) All Public TransicntRon-Community water systems shall monitor initially for 
contaminants as t~~lluws: 
(1) Public "Transient Non-Community water systems shall initially monitor for all 

the contaminants identified in Tables A11-5 and A11-6. 
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Table All-5 - SECONDARY CONTAMINANT STANDARDS FOR Public 
Transient Non-Community water systems 

Secondary Contaminant Standards Secondary Maximum'Contaminant 
Level 

Chloride 250 mg/1 

Sodium 250 mg/1 

Iron 0.3 mg/1 

Manganese 0.05 mg/1 

Odor 3 threshold odor number 

pH 6.5 to 8.5 

Table All-6 - PRIMARY CONTAMINANT STANDARDS FOR PUBLIC TRANSIENT 
NON-COMMUNITY WATER SYSTEMS 

Primary Contaminant Standards ~ Maximum Contaminant Level 

Arsenic 0.010 mg/1 

Nitrate 10 mg/1 

Nitrite 1.0 mg/1 

Total Coliform Bacteria Absent 

Uranium 20 ug/1 

(b) The Secretary mad require the monitoring and compliance with the additional 
c~~ntaminants not listed i~.l ~1'a~les A11-5, All-6, and A11-7, as well as with the 
contaminants listed in these tables when there is reason to suspect their presence, or 
suspect a public health or welfare risk. 

(c) Public Tr~insient Non-Community water systems shall comply with the sampling and 
laboratory reyui~~ements as described in Subchapter 21-6. 

(d) Public Non-Transient Non-Community water systems and Public Transient Non-
Community water systems shall comply with the water quality standards and monitoring 
requirements as specified in Subchapter 21-6 of this rule and in 40 CFR, Part 141. 
Public Transient Non-Community water systems with contaminants exceeding the 
primary or secondary standards may be required to treat or abandon the sources at the 
discretion of the Secretary. 

(e) When a water system is developed before a permit is issued, the analysis shall be part of 
the permit application. 
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(~ When a water system is developed after a permit is issued, the analysis shall be submitted 
as a permit condition. 

11.8 Design Standards for Pumping, Storage and Distribution 

11.8.0 General Considerations 

The Secretary has jurisdiction over water system appurtenances including pumps, pressure tanks 
and water storage tanks, including those located within a building. 

Service water, storage facilities and all water system appurtenances sh~~l I t~~ located to provide 
adequate isolation from potential sources of contamination. 

11.8.0.1 Sample Taps 

Sample taps shall be provided so that water samples r<<n be obtained from each ~~ a~tr source and 
from appropriate locations in each unit of distributioJ~. 

~~- 
11.8.0.2 Disinfection Prior to Use 

(a) All walls, pipe, tanks, and equipment which can cony e~ ~~~~ ~t~:~re potable water shall be 
disinfected in accordance with AW~WA ~~roccdtn-~ ~: and 

(b) for single family residences or public b u i I d i n ~s ~~v i th f7 ows not exceeding 500 gallons per 
day, which have individual on-site water systems, shall be disinfected in accordance with 
Appends A Subpart 12. 

11.8.0.3 Isolation Dist~Incc~ 

Suction water lines Thal I be located t~, comply ~~ ith the isolation distances for water wells in 
Appendix .A Subpart 1 I .~, Table :1 I 1-1 ~~nd he located greater than 100' from any domestic 
sewage c~ i s~osal field. 

11.8.1 Puinl~ing Facilities 

11.8.1.0 Ge~~eral 

Pumping facilities Thal l b~ designed to maintain the sanitary quality of pumped water. 
Subsurface pits or puny p ~~ooms should be avoided unless there is anon-mechanical way of 
avoiding flooding from zither groundwater, surface water, or interior pipe break. No pumping 
station shall be subject to flooding. Any below grade electrical installation must be provided 
with a ground fault interrupted electrical service. All installations shall be safely and easily 
accessible for monitoring, maintenance, and equipment removal. 
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11.8.1.1 Location 

The pumping station shall be so located that the proposed site will meet the requirements for 
sanitary protection of water quality, hydraulics of the system and protection against interruption 
of service by fire, flood or any other hazard. 

11.8.1.1.1 Site Protection 

The station shall be: 
(a) elevated to a minimum of three feet above the 100 year flood el~~at~~on, or three feet 

above the highest recorded flood elevation, whichever is hi~~hc~~. or protected to such 
elevations; 

(b) readily accessible at all times unless permitted to be gut ~~1~ scr~ ice l~~r the period of 
inaccessibility; 

(c) graded around the station so as to lead surface draina~.; away from the station; and 
(d) protected to prevent vandalism and entrance b~ animals car unauthorized p~ rs~ns. 

11.8.1.2 Pumping Stations 

Both raw and finished water pumping stations shall: 
(a) have adequate space for the installation of. additional units if needed, and for the safe 

servicing of all equipment; 
(b) be of durable construction, fire and v,~e~nh~r resistant and with outward-opening doors; 
(c) have floor elevation of at least six incl~c~ above finished <~rade; 
(d) have underground 5tructurt waterproofed; 
(e) have all floors cl r~~ i n ~ ~i i n s u c h a manner that the quality of the potable water will not be 

endangered, All Ilo~~~~~ Shull slope to a suitable drain, that runs to daylight; and 
(fl provide a suitahl~ ~,utict for drainage from pump glands, relief valves or control valves 

without dischar~~in~, ont~~ tl~~ floor. 

11.8.1?.1 Equipment Ser~~icir~~~ 

Pump stations shall be provided with: 
(a) crane-~~ ays, hoist beams, eyebolts, or other adequate facilities for servicing or removal of 

pumps, momrs or ~thcr heavy equipment that cannot be serviced or removed by other 
more conventi~~nal mctliods; and 

(b) openings in 17oors, roofs, or wherever else needed for removal of heavy or bulky 
equipment. 

11.8.1.2.2 Stairways and Ladders 

Stairways or ladders shall: 
(a) be provided between all floors, and in pits or compartments which must be entered; 
(b) have handrails on both sides, and treads of non-slip material. Stairs are preferred in areas 

where there is frequent traffic or where supplies are transported by hand; and 
(c) conform to OSHA and VOSHA regulations covering these fixtures. 
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11.8.1.2.3 Heating 

Provisions shall be made for adequate heating for the safe and efficient operation of the 
equipment. 

11.8.1.2.4 Ventilation 

Adequate ventilation shall be provided for all areas where unsafe atmosphere may develop or 
where excessive heat may be built up. 

11.8.1.2.5 Dehumidification 

In areas where excess moisture could cause hazards to safety or d~~ma~c to equipment, means for 
dehumidification should be provided. 

11.8.1.2.6 Electrical 

All electrical work shall conform to the requirements of the ~'erm~nt,Code and toTtlie relevant 
state and/or local codes. 

11.8.1.3 Pumps 

The pumping unit shall: 
(a) have ample capacity to supply the instantaneous peak demand without dangerous 

overloading, or the requii~e~l fire flow if file demand is required from the pumping station; 
(b) be driven by a prime mop ~i~ able to operate against the maximum head; and 
(c) be served by control equipment that has proper heater and overload protection for air 

temperature encountcrc~i. 

ll .8.1.3.1 Suction Li{t 

Suction iil't should: 
(a) be a~-~~ided, if possible: and 
(b) be ~~ ith i n allowable li ~n its, preferably less than 15 feet. 

If suction lift is necessary, ~~ro~ ision shall be made for priming the pump. 

11.8.1.3.2 Priming 

Prime water must not be of lesser sanitary quality than that of the water being pumped. Means 
shall be provided to prevent back siphonage. When an air operated ejector is used, the screened 
intake shall draw clean air from a point at least 10 feet above the ground or other source of 
possible contamination, unless the air is filtered by an apparatus approved by the Secretary. 
Vacuum priming may be used. 
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11.8.1.4 Appurtenances 

11.8.1.4.1 Valves 

Pumps shall be adequately valved to permit satisfactory operation, maintenance and repair of the 

equipment. If foot valves are necessary, they shall have a net valve area of at least 1-1/2 times 

the area of the suction pipe and they shall be screened. Each pump shall have apositive-acting 

check valve on the discharge side between the pump and the shut-off valve. 

11.8.1.4.2 Piping 

In general, piping shall: 
(a) be designed so that the friction losses will be minimized; 

(b) not be subject to contamination; 
(c) have watertight joints; 
(d) be protected against surge or water hammer: ~u~~i. 

(e) be such that each pump has an individual suetiun 1 ine or that the lines shall be so 

manifolded that they will insure similar hydraulic and ~~perating conditions. 

11.8.1.4.3 Gauges 

Each pump shall have a standard pressure ~au~~e in its di~char~~e line.. 

11.8.1.4.4 Water Seals 

Water seals shall not h~ su~~}~I i~cl ~~ ith water of a lesser sanitary quality than that of the water 

being pumped. Whirr pumr~ arc sealed with potable water and are pumping water of lesser 

sanitary quality, the sea I sha 
(a) be pro~~ided ~~ ith a break tank open t~~ atmospheric pressure; and 

(b) ha~~c an ~~ir ~~ap of at Icast sip inchz~ ~,c t~vo pipe diameters, whichever is greater, between 

the Feder line and the s~~ill line ~,f the tank. 

11.8.1.4. ~ Controls 

Pumps, their prima movers and accessories, shall be controlled in such a manner that they will 

operate at rated capacity without dangerous overload. Where two or more pumps are installed, 

provision shall be n~adc f ~r alternation. Provision shall be made to prevent energizing the motor 

in the event of a backspin`cycle. 

11.8.2 Finished Water Storage 

11.8.2.1 Water Storage Requirements 

A water system and distribution system must be capable of satisfying both the maximum day 

demand of a project or building and the instantaneous peak demand of the plumbing system. 

Unless the combination of the water source, withdrawal system and pressurization system can 
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meet both these criteria, water storage shall be required. The following types of projects are 

exempt from this subpart of the rules, provided they are served by an individual water system: 

(a) non-residential buildings with design flows of not more than 500 gallons per day with an 

instantaneous peak demand of less than 15 gallons per minute; 

(b) a single family residence; or 
(c) a single family residence with aone-bedroom apartment, where the average day demand 

is 540 gpd or less. 

11.8.2.2 Instantaneous Peak Yield Testing 

If the water source's long-term yield is less than the water system in~t~intaneous peak demand, 

then an abbreviated peak demand test may be performed on the s~~~n~ce by one of the following 

methods: 
(a) pumping of the source at the water system instantaneous peak demand rate or greater for 

a duration at which the total volume pumped equals twice the avera~~ da~~ demand. The 

pumping test must be supervised by a qualified liydroge~logist, professional engineer, 

licensed well driller or well servicer. The ptttnp di~char~~e rate shall be measured and 

recorded at 30 minute intervals with a minimum o f thr~ec readings. If the pumping 

discharge rate during the test period is equal to, ur ~~reat~i~ than the water system 

instantaneous peak demand, and tl~e source is not de~~ ~~tered to the level of the pump, 

then no water storage is required to meet instantaneous ~~cal: demand, provided the well 

service pump is capable of delivering at a Il~»~~ ratc equal tc~, or greater than the peak 

demand; 
(b) a three hour blow test with flow measurements at leis than or equal to 30 minute intervals 

performed by a licensed well driller; 

(c) licensed well ctri f l pr's ~ i ~'l ds' determined by methods which do not meet the requirements 

of Appendix A Subpart 1 1 .8.~.2(a) or (b) shall he divided by two to determine flow rate 

for instantaneous pia}:_ and 

(d) other methods f~~r dctermin in~r instantaneous peak yield of the water source may be used 

if a ~vriti~n prop~~~al detail in~r them is approved by the Secretary prior to testing. 

11.8."_'.3 Storage Volinnc 

If the water ~y~tzm instantaneous peak demand exceeds the water source yield andlor the source 

pump capacity . ~~ ater storage v~~lume computed by one of the following methods shall be 

provided: 

(a) storage equal to average day demand if the water source long term yield equals or 

exceeds two-thirds of the maximum day demand; 

(b) storage equal to 55 percent of average day demand if the water source long term yield 

equals or exceeds the maximum day demand; or 

(c) storage equal to the following equation if the water source yield equals or exceeds the 

maximum day demand: 

Where S= Volume of water storage (gallons) 

D = Project average day demand (gallons) (See Appendix A Subpart 11.3); 

Page 128 



Vermont Water Supply Rule 

P = Project water system instantaneous peak demand (gallons/minute) (See 

Appendix A Subpart 11.3); and 
Y = Water source yield (either long term yield per Appendix A Subpart 11.6 or 

peak yield per Appendix A Subpart 11.8.2.2). 

11.8.2.3.1 Casing Storage 

A portion of the required storage may be met by using the effective storage provided by the well 

casing, well the or spring box. Calculation of the effective storage shall take into account the 

predicted drawdown of the water level in the casing, based on the daily usage of the water 

source. 

(a) For water wells, the effective storage shall be determined a~ t~~l lo«~s~ 

(1) for a source where a pumping test and anal~~ sip has been performed, the effective 

storage shall be the volume of water bete een the predicted dra~~ d~~wn associated 

with Subpart 11.6.2.1(a) of this rule ~ln~l the pump cut-off level. 

(2) for a source where the pumping test and analysis }1as not been performed, the 

effective storage shall be the volume of ~ atcc l~ct~~ een the predicted drawdown, 

as calculated below, and the pump cut-ofl lc~ cl. 

The predicted drawdown shal I be based on the l~,ng term Meld, the maximum day 

demand and the total available heed as fc~llo~~ ~: 
DD= SE + ( TAH ( MDD Y j) 

where DD`= depth to predicted drawdown, below ground surface (ft) 
SI := depth to static. water level in well, below ground surface (ft) 

,~H= total available head (ft) 
~ 11 ~ D=maximum day demand (gpm) 
~' lone term yield (gpm) (per 11.6) 

(b) fi r shallow wate~~ sourrc~. the cl~l~ective storage is one half of the volume between the 

annual low water level and the o~,tict or pump cut off level. 

11.8.2.4 Reservoirs General 

The materials and de~i~ns used for finished water storage structures shall provide stability and 

durability as well as protect the quality of the stored water. Steel structures shall follow the 

current AWWA standards concerning steel tanks, reservoirs, and elevated tanks wherever they 

are applicable. Other materials of construction are acceptable when properly designed and 

approved by the Secretary. Design for cast-in-place and pre-cast concrete structures must be 

reinforced and specify the material for sealing the joints. Reservoirs should be tested for 

leakage. 

Page 129 



Vermont Water Supply Rule 

11.8.2.4.1 Location of Reservoirs 

(a) The bottom of steel reservoirs should be placed at the normal ground surface and shall be 
above maximum flood level. 

(b) When the bottom of a steel tank must be below normal ground surface, it shall be placed 
above the groundwater table. Artificially lowering the groundwater table is acceptable. 

(c) For all storage reservoirs, sewers, drains, standing water, and similar sources of possible 
contamination must be kept at least fifty feet from the reservoir Water main pipe, 
pressure tested in place to 50 psi without leakage, may be used f~,r gravity sewers at 
distances greater than 20 feet and less than 50 feet. 

(d) The top of a reservoir access shall not be less than two feet above normal ground surface. 

(e) Below grade installation of precast and poured in-place cone~-ete reservoirs are 
acceptable. Provisions shall be made to eliminate the tcn~l~nc~ o f the tank to float during 

high groundwater conditions. All joints shall be ~ti~ater ii~~Jrt. 

11.8.2.4.2 Protection 

(a) All finished water storage structures, shall have suitable ~~ atci~ tight roofs ~hi~h exclude 
birds, animals, insects, and excessive dust. If ne~:~~sac~ . These structures shall have a 
perimeter drain at least 4" in diameter. 

(b) Fencing, locks on access manhole, ar,d i~ther neces.~~l~~~ ~?~~cc~~utigns shall be provided to 
prevent trespassing, vandalism, and sat~ot~i~~e. 

11.8.2.4.3 Drains 

No drain on a water stora~,~~ ~u~ucturc may have a direct connection to a sewer or storm drain. 

The design shall al]a~~~ drainin~~ the storage facility fir cleaning or maintenance. 

11.8.2.4.4 O~~erfl~~~~ 

All water storage structures Thal I he pr~~~ iaed with an overflow. The discharge end of the 
overflo~~ should terminate at least 14 inches above the ground surface, and discharge over either 

a drainage inlet structure or a s}~lash plat. No overflow may be connected directly to a sewer or 

storm drain. .Al(overflow pips shall be located so that any discharge is visible. 

(a) The abo~~ ~~ra~~e portio~i of the overflow shall be open downward and be screened with 
24 mesh noi~cc~rrodible screen installed within the pipe at a location least susceptible to 

damage by vandalism; and 
(b) the overflow pipe shall be of sufficient diameter to permit discharge of water in excess of 

the filling rate. 

11.8.2.4.5 Access 

Finished water storage structures shall be designed with reasonably convenient access to the 

interior floor for cleaning and maintenance. 
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(a) On ground level structures, manholes should be elevated at least 18 inches above the top 
or covering sod; 

(b) shall be fitted with a solid watertight cover which overlaps the framed opening and 
extends down around the frame at least two inches; 

(c) shall have a locking device; and 
(d) drainage shall be directed away from the access. 

11.8.2.4.6 Vents 

Finished water storage structures shall be vented. Overflows shall not t~~ considered as vents. 
Open construction between the sidewall and roof is not permissihl e. 1 i n fished water source vents 
shall: 
(a) prevent the entrance of surface water and rain water: 
(b) exclude birds and animals; 
(c) exclude insects and dust, as much as this functi~~n pan b~ made com~atib(~ with effective 

venting. For elevated tanks and standpipes. 1ou~~-mesh noncorrodible scrccn mn~~ be 
used; and 

(d) on ground level structures, terminate in an inverted [r ~onstruetion with the upening 24 
mesh noncorrodible screen installed within the pipe at a I~~cation least susceptible to 
vandalism. 

11.8.2.4.7 Roof and Sidewall 

The roof and sidewalls of all structures must be watertight ~~ ith no openings except properly 
constructed vents, manholes,' overflows, risers, drains, pump mountings, control ports, or piping 
for inflow and outflow. 

(a) Any pipes rurin in~~ thr~~u~,h the roof or side~~~al1 of a finished water storage structure must 
be welded, u~~ pr~~~~c~~l}~~a~keted in'metal tanks. In concrete tanks, these pipes shall be 
connected to stan~larcl wall castings which were poured in place during the forming of the 
coilerete or wall slcc~~es, with Ilc~ible wall penetration sleeves; 

(b) openings in a stora«c structu~~e, roofi ~r top, designed to accommodate control apparatus or 
pump columns, shall be curbed and sleeved with proper additional shielding to prevent 
the accrss of surface ~~r floor drainage water into the structure; and 

(c) valves and controls should be located outside the storage structure so that the valve stems 
and similar projecti~,n~ will not pass through the roof or top of the reservoir. 

11.8.2.4.8 Draina~c c~l`Roof 

The roof of above grade storage structures shall be well drained. Roofs shall not tend to hold 
water. 
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11.8.2.4.9 Safety 

The safety of employees must be considered in the design of the storage structure. As a 
minimum, such matters shall conform to pertinent laws and regulations of the area where the 
reservoir is constructed. 

11.8.2.4.10 Freezing 

All finished water storage structures and their appurtenances, shall be designed to prevent 
freezing which will interfere with proper functioning. 

11.8.2.4.11 Grading 

The area surrounding a ground level structure shall be graded i n a manne~~ that will prevent 
surface water from standing within 50 feet of it. 

11.8.2.4.12 Painting and/or Cathodic Protection '' 

Proper protection shall be given to metal surfaces by pai►its ur ot}~er protective coatings, by 
cathodic protective devices, or by both. 

(a) Paints systems shall be acceptable to she Secretary (eithe~~ EP,~ ~,rNSF approved). 
Interior paint must be properly applied an~i cured. ~1ft~r ~ ~n- ing, the coating shall not 
transfer any substances to the water which ~ti i11 be tu~ie or cause tastes or odors. Prior to 
placing in service. an analysis for volatile organic compounds is required to establish that 
the coating is pr~op~~~l~ cured; and 

(b) cathodic protection ~hc~uld be designed and i«sta;lled by competent technical personnel.A 
maintenance contract ~huuld ba provided. 

11.8.2.4J3 L~isinfe-coon 

(a) Finished water storage struct~u~es shall be disinfected in accordance with correct AWWA 
Starld~rd C652. Two or more successive sets of samples, taken at 24-hour intervals, shall 
indicate microbiologically satisfactory water before the facility is placed into operation; 

(b) disposal ol~heavily chlorinated water from the tank disinfection process shall not be 
dischargc~i to `~rounci~~ ater or surface water; and 

(c) the disinfection proecdure (AWWA chlorination method 3, section 4.3 C652) which 
allows use of the chlorinated water held in the storage tank for disinfection purposes is 
not recommendCd. When that procedure is used, it is required that the initial heavily 
chlorinated water be properly disposed in order to prevent release of water which may 
contain various chlorinated organic compounds into the distribution system. 

Page 132 



Vermont Water Supply Rule 

11.8.2.5 Hydropneumatic Tanks 

Hydropneumatic (pressure) tanks, when provided as the only storage facility, are acceptable. 
Pressure tank storage is not to be considered for fire protection purposes. Pressure tanks shall 
meet BOCA code requirements. 

11.8.2.5.1 Location 

The tank shall be completely housed. 

11.8.2.5.2 Sizing 

The capacity of the wells and pumps in a hydropneumatic storage shy, u 1 d be such that the 
minimum pump on time is 2 minutes, unless the pump manufacturer certi I ies less is acceptable. 
In no case will a pump on time of less than 1 minute h~ a~ Ueptable. Only tl~r av~~ilable storage 
during the pump-on time shall be considered in mectin~ storage requirements. 

11.8.2.5.3 Appurtenance 

Each tank shall have a drain; pressure gau?e. water sight glass, i I, applicable, automatic or 
manual air blow-off, means for adding air_ and pressure op~rat~~l start-stgp controls for the 
pumps. 

11.8.2.6 Distribution Storage 

The applicable design standar~i~ ~, f' Appendix A Subpart 11.8.2 shall be followed for distribution 
system storage. 

11.8.2.6.1 Prccs~n~~~ 

The minimum workni~ pressure at tf~e h~dropneumatic tank system should be set at no less than 
20 psi. ~~~ hen static pressures e:~cee~i 100 ~~si, pressure reducing devices should be provided on 
mains ul the distribution system. 

11.8.2.6.2 Drainage 

Storage structures ~~ h ich provide pressure directly to the distribution system shall be designed so 
they can be isolated fr~~m the distribution system and drained for cleaning or maintenance. The 
drain shall discharge ~o the ground surface with no direct connection to a sewer or storm drain. 

11.8.2.6.3 Level Controls 

Controls shall be provided to maintain levels in distribution system storage structures. Controls 
shall have the following features: 
(a) low level alarm is required; 
(b) pumps should be controlled from tank levels; 
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(c) overflow and low-level warnings or alarms shall be located at places in the community 
where they will be reasonably noticed by maintenance personnel; 

(d) the low water level control shall be high enough so that the water system operator has 
time to correct the problem before a water shortage occurs. 

11.8.3 Distribution Systems 

11.8.3.0 Materials 

11.83.0.1 Standards, Materials Selection 

Pipe, fittings, valves and fire hydrants shall conform to the latest ~tan~iards issued by AWWA. 
Special attention shall be given to selecting pipe materials which ~~ i I I protect against both 
internal and external pipe corrosion. 

11.83.0.2 Used Materials 

Water mains which have been used previously for con~evin~ potable water may be reused 
provided they meet the above standards and have been r~storc~i ~,cactically to their original 
condition. - 

11.8.3.0.3 Joints 

Packing and jointing materials used in the joints ~,1 pipe shall meet the standards of the AWWA. 
Pipe having mechanical joints or slip-on joints ~~ ifli rubber gaskets is preferred. 

11.8.3.1 Service Connccti~,ns 

Service connection dctai I must he provided. C~1rb stops must be shown on plan drawings; they 

must be incapaL~le of'eo~1~ c~ in~~ s~i~~fa~~c leads ~,n.to the service line. 

11.8.3? Water Main De~i~n 

11.8.3.2.1 Pressure 

All water mains sha Il Ise sized after a hydraulic analysis based on flow demands and pressure 
requirements. The no~-n~al working pressure in the distribution system should be: 

(a) 35 psi at the main:: 
(b) 20 psi at the gr`uund level at the foundation wall; or 
(c) 8 psi at the highest fixture. 

11.8.3.2.2 Hydrants 

Water mains not designed to carry fire flows shall not have fire hydrants connected to them. 

Page 134 



Vermont Water Supply Rule 

11.8.3.2.3 Dead Ends 

Dead ends shall be minimized by looping of all mains whenever practical. 

11.8.3.2.4 Flushing 

Flushing devices should be sized to provide flows which will give a velocity of at least 2.5 feet 

per second in the water main being flushed. No flushing device shall be directly connected to 

any sewer. The open end of a blow off must be capped and terminate ai least 18 inches above 

grade. 

11.8.3.3 Valves 

Sufficient valves shall be provided on water mains so that in~r~m ~nience and sanitary hazards 

will be minimized during repairs. Valves should be l~c~rted at trot more than ~O0 foot intervals in 

commercial districts, at not more than one block or fi00 foot intervals in other di~ti~icts_ end at not 

more than 5,000 feet on transmission lines. 

11.8.3.4 Air Relief and Blow-off Chambers 

11.83.4.1 Air Relief Valves 

At high points in water mains where air can ac~umulatc_ con~idcrati~~u shall be made to 

incorporate air relief devices. 

11.83.4.2 Chamher Drain~i~~e 

Chambers, pits or manh~~les cunt~~i~~in~ valves, blc~~~-offs, meters, or other such appurtenances to 

a distribution systeil~_ ~h~ill not be ~~,nnectcd di~~zctly to any storm drain or sanitary sewer, nor 

shall blov~~-uff~ or air rclicl~ ~ alvcs be c~,nnzct~d directly to any sewer. Such chambers or pits 

shall be drained to the surface ~~f the ~~round where they are not subject of flooding by surface 

water. or tc► absorption pits un~iergrounl. 

11.8.3.5 Installation of ~1ains 

11.8.3.5.1 Bedding 

A continuous and unifc>r~n bedding shall be provided in the trench for all buried pipe. Back fill 
material shall be tamp~cd in layers around the pipe and to a sufficient height above the pipe to 
adequately support and protect the pipe. 

11.8.3.5.2 Cover 

All water mains shall be covered with at least 5-1/2 feet of earth. Insulation may be used in lieu 
of cover depth. 
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11.8.3.5.3 Thrust Blocks 

All tees, bends, plugs and hydrants shall be provided with reaction blocking, tie rods or joints 

designed to prevent movement. The size and shape of the blocks shall be appropriate for the site 

conditions and design water pressure. 

11.8.3.5.4 Disinfection 

All new or reconstructed water mains shall be disinfected in accordance ~~°ith AWWA Standard 

C651-86. The specifications shall include detailed procedures for the adequate flushing, 

disinfection, and microbiological testing of all water mains. If b~~te~~iological tests show the 

treatment to unsatisfactory, the disinfection procedures shall b~ rc~~e<<te,d until satisfactory 
bacteriological sample results are obtained. The tablet method i n ; ~ ~1' ~~ A Standard 651 is not 

acceptable. 

11.8.3.5.5 Pressure Testing 

All types of installed pipe shall be pressure tested and leaka~~e tcst~d ~n accordance with the 

latest edition of AWWA Standard C600. 

11.83.6 Water and Sewer Mains 

11.8.3.6.1 Crossings 

Water mains crossing se~vers,shali he laid to provide a minimum vertical distance of 18 inches 

between the outside of the ~~~ater main and the outside of the sewer. This shall be the case where 

the water main is either ah~~~ r ~~~~ l~el~,w the sewer..\t crossings, one full length of water pipe 

shall be located so both joints ~~ i Il b~ as far from the sewer as possible. If the sewer main is over 

the water main. then the ~e~~~er main must be encased by concrete, extending beyond the first 

sewer pipe joints and re~tin~~ on un~iistu~-l~ed poi I on each side of the water main, or the sewer line 

shall be in~t~lled to nl~et the Secrctaiy'~ ewer line standards for Source Protection Areas. 

Special structural support lo~~ the water and sewer pipes may be required. Water pipes shall not 

pass through sewer manholes oi• be submerged in basins containing sewage or other grossly 

contaminated ~~r hazardous material. Properly constructed and approved submerged stream 

crossings shall be exempted from this provision of the regulations. 

11.8.3.6.2 Parallellnstallation 

Water mains shall be laid at least 10 feet horizontally from any existing or proposed manhole or 

sanitary sewer. This distance can be reduced to 5 feet for storm sewers. The distance shall be 

measured edge to edge. In cases where it is not practical to maintain a 10 foot separation, the 

Secretary may allow deviation on a case by case basis if supported by data from the design 

engineer. Such deviation may allow installation of the water main closer to a sewer, provided 

that the water main is laid in a separate trench or on an undisturbed earth shelf located on one 

side of the sewer at such an elevation that he bottom of the water main is at least 18 inches above 

the top of the sewer. 
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11.8.3.63 Exception 

The Secretary must specifically approve any variance from the requirements of Appendix A 

Subparts 11.8.3.6.1 and 11.83.6.2 when it is impossible to obtain the specified separation 

distances. Where sewers are being installed and Appendix A Subparts 11.8.3.6.1 and.11.8.3.6.2 

cannot be met, the sewer materials shall be water main pipe or equivalent and shall be pressure 

tested to ensure water tightness. 

11.8.3.7 Surface Water Crossings 

Surface water crossings, whether over or under water, present special ~~r~~blems. The reviewing 

authority should be consulted before final plans are prepared. 

11.83.7.1 Above-water Crossings 

The pipe shall be adequately supported and anchored.. protected from damage including flood 

waters, floating debris, ice and freezing, and shal-1 be acces5iblc I~or repair or replacement. 

11.8.3.7.2 Underwater Crossings 

A minimum cover of two feet measured from the lowest point ~~F the stream bed, shall be 

provided over the pipe. When crossing water c~~urs~s. the ~~i~~~ ~h~~ll be of special construction, 

having flexible water tight joints. 

11.8.3.8 Cross-connections and Intercoru~cctions 

11.8.3.8.1 Cross-conncctic~n~ 

There shall be no c~~nnccti~v~ b~t~~ ccn the. di~irrbu~ian system and any pipes, pumps, hydrants, or 

tanks whereli} «nsafc ~~~~ter oc other con~amiiiating materials may be discharged or drawn into 

the system.This does not preclu~lc apprc~~~ed cross connection control devices. 

11.$.3.x.2 Cooling Water; l-[eating ~1~'ater 

(a) Neither ~tcam condensate nor cooling water from engine jackets or other heat 
exchange devices Thal l be returned to a Public water system. 

(b) Notwithstanding subjection (a) of this section, standing column geothermal systems are 

allowed provided that: 
(1) No additive is added to the re-circulated groundwater; 
(2) The heat exchange medium in the system is R-410A or a different heat exchange 

medium approved by the Secretary; 
(3) The system has a low pressure safety cutout circuit that will turn off the system 

when there is a pressure leak in the heat exchange medium containment vessel; 

(4) All electrical components of the system are properly grounded to prevent 
potential electrolysis of metals: and 
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(5) In the event that the heat exchange unit is disconnected as a heating or cooling 

source, all piping associated with the unit shall either be capped and labeled or 

removed. 
(c) For the purposes of this section, a standing column geothermal system is one where 

groundwater is taken from a Public water system well for heating and/or cooling 

purposes and re-circulated back into the same well below the estimated low water 

elevation of the well 

11.8.3.8.3 Interconnections 

Drains from the fire hydrants, air relief pits and blow off valve pits shall not connect directly to 

sewer lines or discharge at a points which will permit possible back-sxphonage conditions. 

11.8.3.9 Water Services and Plumbing 

11.8.3.9.1 Plumbing 

Water services and plumbing shall conform to the state pltu»hin~~ u~~~le. ~ 

11.8.3.10 Water Loading Stations 

Water loading stations present special problems since the fill line ~~~av b~ used for filling both 

potable water vessels and other tanks or contaminated ~~~sszl~. l~o prevent contamination of both 

the water system and potable water vessels btin~~ filled, the lollo ing principles shall be met in 

the design of water loadin~~ statior~~~ 
(a) there shall be nu b~~cl:tlo~~ to the water system; 
(b) the piping arrangement shall ~~revent contaminant being transferred from a hauling vessel 

to others suhset~uentl} usin~~ the station; 
(c) hoses shsll n~,t lac ~~~mta~l~in~it~d by ci~niact with the ground. 
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Part 12 CONSTRUCTION AND ISOLATION STANDARDS 
FOR WELLS 

12.1 General 

12.1.1 Pursuant to 10 V.S.A. Section 1395a(b), this subpart sets forth certain minimum 

construction standards, which apply to any person engaged in the business of well drilling ("well 

driller" as used in this part) for Public water systems unless explicitly stated otherwise. 

12.2 Construction Standards for Monitoring Wells, Public Non-Transient Non-
Communitywater systems and Public Transient Non-Community water systems 

12.2.1 Drilling - General 

12.2.1.1 Damage to Site 

The well driller shall not cause undue soil erosion or ~~ ~ttcr polluti~ii , or pollute the site with 

fuels, lubricants, solvents, or other contaminants used in the construction or repair of the well. 

The well driller must obtain approval fr~~m the Secretary before allowing or causing the 

discharge of water or other substances to ~~ ~it~r~ cif the Statc. `I {~e «ell driller should make 

preparations in advance to contain and pro~l~ptl~ rcm~~v~ ~~n~ contaminants which are 

accidentally spilled. 

12.2.L2 Drilling fluids ar~d cuttings 

The well driller shall'not u~c materials and procedures which may adversely affect the public 

health, the drill site, or ~~rour~d~~ater. The use of drilling fluids, additives, cements or other 

materials that may ad~~~r~ely aflzct the p~~blic health or the environment is prohibited. All 

drilling fluids 511all be di~p~»zd of pr<~~~crly u~c~n completion of their use. Contaminated drill 

cuttings. samples or liquids shall be dispc~5ed of as approved by the Secretary. 

All wa~~r used in drilling ur Servicing ~ti at~r wells shall be potable water (see definition in 

Subchapter ? 1-~l. 

All wells shall he sufficientl~~ developed to remove all additives and well development fluids 

(such as hydrofracturi~~ ~~ ~~ atcr) and provide reasonably clear water. 

12.2.1.3 Contaminated Equipment 

When constructing or repairing a well for potable water, the well driller shall not use or reuse 

casing, tools, or drilling fluids which may have become contaminated. All drilling equipment 

which may have become contaminated during a drilling operation shall be thoroughly cleaned 

and decontaminated before reuse. 
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12.2.1.4 Disinfection 

All potable water wells shall be adequately chlorinated promptly upon completion of well 

construction, servicing, or repair or installation of pumps, and may include circulation of the 

chlorinated solution as necessary to ensure adequate disinfection of the entire well. 

12.2.1.5 Heat Pump Wells 

Only non toxic fluids shall be used in closed loop heat pump well installations. 

12.2.2 Casing and Liner 

12.2.21 The casing and liner material used on all welly steal I be ~~f such strength and 

composition as to prevent the movement of water or r~~ntaminant~ into or out of the well 

in the interval cased. The casing or liner shall n~~t distort, collapse, crack. or disintegrate 

during placement or under normal conditions. I'he casing and liner shall b~ adequate to 

provide for the installation, removal, and maintenance a~ appropriate of caps. pitless 

adapters, screens, pumps, pipes, wires or other ~ic~~ ices ti-~11ich,may be used Any casing 

which is driven shall be protected with a firmly a~t.~chcd ~Irive shoe or equivalent. All 

steel casing shall have full circmnferential welds or threa~l'ed coupling joints. 

12.2.2.2 The well driller shall perform the f ollo~vin~~- unless the n~;partment grants an 

exemption: 

(a) Bedrock ~~Tel1s 
All bedrocl~ ~~ c 115 s1ia11 be constructed with not fewer than 20 feet of water tight 

casing. The re~sin~ shall be securer set into competent bedrock. The casing shall 

prevent scdir~~cnt ~~r fluids from above the bottom of the casing from entering the 

~~~ell. 

(b) Gravel`'Wells 
All gravel'~~ ells shall be co~,istructed with not less than 20 feet of water tight 

casing. 

(c) Lining Well 
~~ hen a ling r is Set to control hole stability within the uncased hole it shall be 

terminated with a packer or otherwise secured to the bore hole. It may be slotted, 

screened car perforated to permit the movement or storage of water. When a liner 

is set tc~ control water movement or contamination, it shall be adequately grouted 

and water tight. 

(d) Monitoring Wells 
Monitoring wells are exempt from minimum casing length requirements, 

however, they shall be designed and constructed to prevent any migration of 

contaminants into uncontaminated zones. 
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(e) Closed Loop Heat Pump Wells 
Heat pump wells in which a closed loop is to be installed shall be exempt from the 

casing length requirements of this subpart. A temporary casing may be used but 

shall be adequately set to prevent contamination. The full depth of the loop shall 

be grouted in place. The temporary casing may be removed at the time of 

grouting. Closed loop heat pump wells may require an underground injection 

control (UIC) permit (contact the LTIC program for more information). 

12.23 Annular Space 

12.2.3.1 Annular space shall be grouted unless the native mat~rial~ such as drill cuttings 

can achieve the following: 
(a) when placed are at least as impervious, competent and compact as the 

surrounding materials; 
(b) completely fill the annular space from the b~tl~m of the casin<~ to land surface; 

(c) do not allow the accumulation of w~i~ r around the well or artesian Ilow in the 

annular space; and 
(d) securely support the casing so that it cannot be moved>by manual means. 

12.23.2 In cases where contamination occurs and imper~~~~able natural materials cannot be 

adequately placed and compacted as required in App~ndi~ A Subpart 1233.1 or where 

geologic conditions or the isolation ~ii~tat~ce ma~,~ nc~t b~ adequate as required in 

Appendix A Subpart 12.2.2, the annula~~ ~p~ic~ shall b~ ~_couted for the full length of the 

unscreened portion of the casing, or tl~c ~~~c~ion ther~oF below the frost line or pitless 

adaptor, so that nn ~1'~ids ~n~ly move in the z«ne needing to be grouted. Grouting 

procedures and m~irrri~~l~ sct forth in Appendix A Subpart 12.3.4 shall be followed. 

12.2.33 Under must conditions_ driven steel caging shall be considered to have no annular 

space provided nu ~~iloi h~,lc lar<~cr Shan the casing has been drilled below the depth of the 

pitle~s adaptor or the f~rc~si ling. 

12.2.' Grouting 

12.2.41 Grouting or the use of a grout mixture is recommended or required under the 

follo~~inb conditions: 
(a) Filling the annular space as required in Appendix A Subpart 12.3.3; 

(b) Prop, i~liny~ additional protection when isolation distances are less than that 

required in Appendix A Subpart ~:~12.2.3 or 11.4; 

(c) Pluggip~ abandoned wells, and closed loop heat pump wells; and 

(d) As needed in the construction or closure of monitoring wells. 

12.2.4.2 A grouting material or mixture shall: 
(a) Allow negligible movement of all fluids in the annular space; 

(b) Support and secure the casing; and 
(c) Provide negligible shrinkage, breakage, or deterioration of the grout after 

placement. 
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12.2.4.3 The grout shall be placed in a continuous operation to ensure against any voids, 
mixing with or diluting contaminated fluids, or damaging the casing or borehole. Fluid 
based grouts shall be placed from the bottom to the top of the annular space under 
positive pressure. The amount of water utilized in mixing any grout shall lie carefully 
limited to only the amount needed to properly hydrate and place the grout mixture. 

12.2.4.4 The full depth of all closed loop heat pump installations shall be grouted in place. 

12.2.5 Closure of Abandoned Wells 

12.2.5.1 All abandoned wells shall be closed to prevent the ~~~ntamination of ground or 
surface water resources, the migration of fluids, and risl:~ t~ the health and safety of the 
public. 

12.2.5.2 Prior to closing, all wells or holes shat I Ise cleared of any pump:. ~~ i~ es_ piping, or 
other materials which may interfere with~affecti~e closin~~. 

12.2.5.3 An abandoned well or hole shall be complttel} i i Iced with a grout or other 
material to render the bore hole at least as impervious a~ the surrounding native material. 
Contaminated wells shall be closed with grout material f~~r the full depth of the well or at 
least the zone shown to be contaminated. If a 11~wing ~~cll is to be abandoned, it shall be 
closed to prevent fluids from flowing out of the hell. 

12.2.5.4 All abandoned m~~nitoring wells shall be closed: Wells located where 
contaminants are present shill be completely filled with grout material to prevent 
migration of fluids in the bore hole. Contaminated materials shall be transported and 
disposed of in accc~rdanr~ ~~~ iih the Secretary's requirements. 

12.2.6 Well finish 

12.2.6. ] Each well shall be finis}ied to prevent damage to the well and minimize the 
potential for contantiinarion. 

12.2.6.2 The well casing shall extend not less than 18 inches above existing grade, or at 
least 12 inches abo~ ~ the pump house floor or concrete apron surface, except as permitted 

in Appendix :~ Subpart 12.3.6.4. 

The well shall~b~ covered with a temporary or permanent tight fitting cap or protective 
structure which cannot be removed or opened without the use of tools, a key, or a 
combination. 

12.2.6.3 Any well located in the 100 year frequency floodplain or floodway shall be 
floodproofed to prevent flood water from entering the well. 
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12.2.6.4 No well shall be located in a well pit, underground enclosure, or in a hazardous 
location unless specifically requested by the owner. If an underground enclosure is used it 
shall prevent intrusion by persons or animals and shall be passively drained to prevent 

any ponding of water in the enclosure. The well shall be capped with a water tight cap 
meeting the Standard for Watertight Well Caps (PAS-97) adopted by the VYater Systems 
Council, Chicago, IL. A sanitary seal shall not be used. Any well which is buried in a 
well pit, or underground enclosure shall be separately vented. The wiring for the pump 
shall either be sealed for water tightness where it enters the cap or be contained in a 
watertight conduit system. 

Wells permitted under Appendix A Subparts 12.4.2(c) and (d~ may only be buried when 
approved by the Secretary. 

12.2.6.5 No well shall be finished, vented or capped in a manner v~hie~~ leas any similarity 
to any oil or gas filling pipe unless specifically ~lnd permanently lab~l~~1 t~ prevent 
confusion. 

12.2.7 Pump Installation for Water Wells 

12.2.7.1 If a pump house is placed u~~er a well, it shall tic passively drained. The casing 
shall extend at least 12 inches ab~~ve the floor. The well s}gall b~ capped as required in 
Appendix A Subpart ~~~ 12.2.6.' c,r shall ~therwis~ be suitably covered to prevent 
foreign material from entering the well . 

12.2.7.2 If a pitless unit is u~~.d it shall be constructed of durable water tight materials. 
The pitless unit sh~~l I he at least the same size as the well casing and securely attached by 
welding, ce~nentin~~ ~,r threading. 

12.2.7.3 If a pitle~s adapter is used it shallbe of durable construction and of sufficient 
strength end size f~~r the pum~~ ~~n~l pips to be attached to it. The attachment hole through 
the well casing must b~ prc~~~e~~l~~ sized, smooth and without burrs. The pitless adapter 
~7~u~t be securely connoted to the well casing and must be watertight. 

12.2.7.4 .~~11 wells should be properly vented at the well head or by adequate size pipe into 
a protceted structure. The vent opening shall be covered with a very fine mesh screen. 
Wells which have ~p~rial construction (e.g., flowing wells) need not be vented. 

12.2.7.5 All wells shall be finished as required in ~Fi 12.2.6 and shall be disinfected 
upon completion of work as required in Appendix A Subpart ' `' 12.2.1.4. 

12.2.7.6 All wiring in the well shall conform to all applicable standards and shall be done 
under the license of a licensed electrician where appropriate and required. 

12.2.7.7 All wiring outside of the casing shall be contained in a suitable conduit or pipe 
from the well cap to at least 2 feet below land surface. Connection to the well cap 
assembly shall be tight fitting. 
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12.2.7.8 All pumps, piping, and fittings shall be of durable construction suitable for use in 

water systems and shall not contain any hazardous materials. All in-well pumps should 

have a check valve to prevent backflow. Torque arresters, taping of electrical lines, and 

piping and other appropriate means shall be used to properly support and prevent 

excessive movement of the pumping system in the well or damage to the well. 

12.2.7.9 Due to the inherent health risks associated with inadequate pump installations, the 

Department recommends that all final pump installations be pe~-f~}rmed by a licensed 

water well driller or a licensed plumber. 

12.2.8 Flowing Wells 

12.2.8.1 Flowing wells should be constructed and finished in a manner t~ prevent 

unreasonable depletion of the aquifer, loss of artesian pressure, and ~ rosior~ of the aquifer 

confining materials or the land surface. 

12.29 Well Tag Identification 

12.2.9.1 Each new water well or untaaged water well ~~ hicf7 is deepened or serviced shall 

be identified with a permanently attached identificati~,n ta~~. The„tag shall identify the 

well driller's license number and a uni~~t~z number ~~~hich sha(1 be used on the Well 

Completion Report. When deepening ~~r ~~~~~~icin~~ a previously tagged well, the complete 

previous tag number shall be recorded on the Well C'~inpletion Report. Identification tags 

will be supplied by the Secr~,tary. Each driller will be provided with a supply of tags 

upon request. Each w ater ~~~~cll shall be ta~~~~ed within 30 days of completion. 

12.2.9.2 Each m~~n itoring wellshall be adequately and permanently identified with a 

unique identification (ustaall~ ~up~~lied by the owner's consultant) and noted on the 

Monitorin~~ ~~~ell R~pu~-t an~1 un an~~ ~i_tc flan. This identification shall not be 

subsequently r~rn~~ved but may be added to. Where feasible, the same tag used by water 

~~vcll drillers shall 6e usrd on monitoring wells. All monitoring wells shall be tagged or 

pt rrnanently identified within ~0 days of construction. 

12.2.10 lilsr~ection of ~ti~'ells 

12.2.10.1 The Sccrccary may observe the construction of wells to assure compliance with 

this chapter. U poi request of the Secretary, the well driller shall provide details of 

material, equipment, and methods used and other information that the Secretary may 

require. 

12.2.10.2 The Secretary may inspect, with permission of the well owner, any well as it 

deems necessary or desirable. The Secretary may inspect any well which is the subject of 

any formal complaint filed with the Secretary. 
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12.2.103 The Secretary shall notify the well owner, and other parties if appropriate, of the 
time and date of the inspection. 

12.3 Construction and Isolation Standards for Wells Requiring Permits 

12.3.1 Purpose and Scope 

123.1.1 Vermont's Water Supply Rule (Chapter 21) require permits for wells drilled under 
these jurisdictions. The well driller shall request of the landowner whether a state permit 

is required or not for the construction of the proposed well. Tj~ a statu;;permit is required, 
the well driller shall construct the well in accordance with these Construction and 
Isolation Standards. 

12.3.2 Wells Serving Public Non-Transient Non-Community water s~ ~tci~~s and Public 
Transient Non-Community water systems 

A well for a Public Non-Transient Non-Community ~~ ai r s~ stems or Public '1 ransient Non-
Community water systems requiring permits means any ~~ ell ~~ h ich requires a permit from the 
Wastewater Management Division. These permits are r~quireci by 10 V.S.A. Section1973, and 

cover water sources for: 

(a) Public Transient Non-Community ~~ ate~~ ~~ ~tcm~ ("I'NG), which serve 25 or 
more people more than 60 days per ~ car. 

(b) Public Nan-Transient Non-Community water ,ystems (NTNC), which are 
Public ~~ at~r ~~ items that are not Public Community water systems and that 
regularly scr~ e at Icast 25 of the same persons over six months per year. 

12.3.3 Consiructiol~ Stan~l~u~ds For Yuhlic N~~i~-Transient Non-Community water systems and 
F'ublie Transient Nan-Community water systems 

123.3.1 Well construction for Y~iblic Non-Transient Non-Community water systems 
ana Public Transient Non-Community water systems must at minimum follow those 
standards outlined in Subpart 12.3 unless stated otherwise. 

12.3.4 Isolation Di~tar~ces 

12.3.4.1 The proposed site of the water source for the building or project shall be approved 

by the Secretary before the source is developed. Adequate isolation distances between 
wells and potential sources of contamination are required. The distances are listed in 
Subpart 11.4 of this Appendix. 

12.3.5 (Reserved) 

12.3.6 Wells Requiring Source Permits under the Water Supply Rule 
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123.6.1 Public Community water system wells require a permit from the Secretary as do 

wells for bulk and bottled water. They are as follows: 
(a) Wells for Public Community water systems are those which serve at least fifteen 

(15) service connections used by year-round residents or regularly. serve at least 

25 year round residents. 

(b) Wells for bulk water facilities (bulk water is water delivered to consumers or 

water surveyors by means other than pipeline or bottled «-ater); and 

(c) Wells for Bottled Water Facilities (bottled water is non-~~u~b~nated, non-flavored 

water placed in a sealed container for sale or distribution to the public with the 
express or implied intent of providing water f~~r L~ uin4~n consumption). 

12.3.7 Construction Standards from the Water Supply R~~I~ 

12.3.7.1 The following standards are in additi~~n t~ those in Appends A Subpart 12.3. 

Water used in drilling must be potable and all fluids, muds, additives mustebe National 

Sanitation Foundation (NSF) approved and listed. ~ : ~ e ~-~ well shall be tested for 

plumbness and alignment in acc~~rdance with American ~~'ater Works Association 

(AWWA) Standards. 

12.3.8 Minimum Protected Depths 

12.3.8.1 Drilled wells shall p~•ovide waterri~~ht construction to such depths as may be 

required by the Seci~ctar~ . t~~: 

(a) exclude 5u~-lacc ~~~ntamination, and 
(b) seal c~tt fc~~~matic»1s that are contaminated or yield undesirable water. 

123.8.? Drilled bedrock ~~ gi lls shall have casing installed a minimum of 10 feet into 
unweathered competcni bedrock. ,-~ minimum of 20 feet of casing shall be installed in all 

l~e.droak wells. 

12.3.9 Temp~~rary Steel Casin~l 

123.9.1 Tempora~~y sr~el casing used for construction shall be capable of withstanding the 

structural load iii posed during its installation and removal. 

12.3.10 Permanent Steel Casing Pipe 

12.3.10.1 Steel pipe used for permanent casing in permitted water wells shall be new pipe 

meeting AWWA, ASTM, or API specifications for water well construction, 

12.3.10.2 Have minimum weights and thickness as indicated in the table below. 
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STEEL PIPE 

SIZE DIAMETER 
(inches) 

THICKNESS 
(inches) 

WEIGHT per FOOT 
(pounds). 

EXTERNAL INTERNAL PLAIN 
ENDS 

(calculated) 

W/THREADS 
& Couplings 

nominal 

6 id. 6.625 6.065 0.280 18.97 19.18 

8 8.625 7.981 0322 28.55 29.35 

10 10.750 10.020 0.365 40.48 41.85 

12 12.750 12.000 0.375 49.56 51.15 

14 od. 14.000 13.250 0.375 54.57 57.00 

16 16.000 15.250 0.375 62.58 

18 18.000 17.250 0375 70.59 

20 20.000 19.250 0.375 78.60 

22 22.000 21.000 0.500 114.81 

24 24.000 23.000 0.500 125.49 

26 26.000 25.000 0.500 136.17 

28 28.000 27.000 0.500 146.85 

30 30.000 29.000 0.500 157.53 

32 32.000 31.000 0.500 168.21 

34 34.000 33.000 0.500 178.89 

36 36.000 35.000 0.500 189.57 

12.3.10.3 ~~`l~en additional thickness and weight is necessary to assure reasonable life 
expectanc~~of a well. ih~ casing shall: 
(a) be capably ol~~~~ithstanding forces to which it is subjected, 
(b) be equipped with a drive shoe when driven, and 
(c) have full circumferential welds or threaded coupling joints. 

12.3.11 Nonferrous Casing Materials 

12.3.11.1 The use of any nonferrous material as well casing shall be approved by the 

Secretary prior to submission of plans and specifications; and 
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12.3.11.2 Nonferrous material proposed as a well casing shall be resistant to the 
corrosiveness of the water and to the stresses to which it will be subjected during 
installation, grouting and operation. 

12.3.12 Packers 

12.3.12.1 Packers shall be of material that will not impart taste, odor, toxic substance or 
bacterial contamination to the well water. 

12.3.13 Screens 

123.13.1 Screens shall be constructed of materials capable c~i ~~ ithstanding the structural 
loads imposed and resistant to damage by chemical acti~~n t~f groundwater or cleaning 
operations, and shall 
(a) have size of openings based on sieve an~~l~ pis of formation and%or gavel pack 

materials; 
(b) have sufficient diameter to provide ade~~uat~ sp~ci lic capacity and lo~~~ aperture 

entrance velocity. The entrance velocity should n~~t exceed 0.1 feet~per second; 
(c) be installed so that the pumping water level remains above the screen under all 

operating conditions; 
(d) where applicable, be designed anti installed ~~, ~,ermit removal or replacement 

without adversely affecting ~~atcrti~~ht c~n~tructiun ~~f the well; 
(e) be provided with a bottom plate ~~r ~~ashdo~~n l~~~ttom fitting of the same material 

as the screen; and 
(~ be reviewed an~~l approved by the Secretary before installation. 

12.3.14 Grouting P~cc~uiren~cnts 

12.3.14.1 ,411 pc~-man~nt ~~,~~I I casin~~. i~lcludin~ the couplings, (except driven Schedule 40 
steel ca~in~~ ~~~~ith the a~~~~ro~al ~~I~thc ~cci~atary), shall be surrounded by aminimum of 1%z 

inches of grout to the r~qui~~ed cicpih. All temporary construction casings should be 
removed, but shat I he ~~ i thdra~~ n at least ten feet to insure grout contact with the native 
tonnation. 

Deviuti~n 1-rom the ~~~~uting standards contained herein may be allowed after review 
under the pro~~ision~ of Section 3.7 in Subchapter 21-3. 

123.14.2. Neat cement grout 

(a) Cement conforming to ASTM standard C 150, with not more than 5 gallons of water per 
94 pound sack of cement, shall be used for 1 %2 inch or larger annular openings. 

(b) Additives may be used to increase fluidity subject to approval by the Secretary. 
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12.3.14.3. Concrete grout 

(a) Equal parts of cement conforming to ASTM Standard C150, and sand, with not more 

than 5 gallons of water per 94 pound sack of cement may be used for annular openings 

larger than 1 %z inches. 
(b) Where an annular opening larger than 4 inches is available, gravel not larger than I/z inch 

in size may be added. 

12.3.14.4. Clay SeaUBentonite 

Where an annular opening greater than 6 inches is available, a cla3~ se~~ I ~~f dean local clay mixed 

with at least 10 percent swelling bentonite may be used when apprc~vcd l}y the Secretary. 

12.3.14.5 Application 

(a) Sufficient annular opening shall be provides( to permit a minimum of 1','; inches of grout 

around permanent casings, including couplings. 

(b) When the annular opening is less than 4", grout shall b~ i i.~stalled under pressure by 

means of a grout pump from the bottom of the aruiul ar ~ opening upward in one continuous 

operation until the annular opening i~ filled. 
(c) When the annular opening is four or murU inches and le~~ than 1Q0' in depth, and 

concrete grout is used, it may be placed b} gra~~ity throu~~h a ~~r~~ut pipe installed to the 

bottom of the annular opening in onr ~untinuous o~7~caiion ~mtil the annular opening is 

filled. 
(d) When the annular ope ling ~.Kceeds six inches, is less than 100' in depth, and a clay seal is 

used, it may be placed by ~~r~~vity. 
(e) After cement grouting is applied, work on the well shall be discontinued until the cement 

or concrete ~mtit has pmperly set. 
(~ If clay or hard ~~a~1 is encount~rccl abovr the water bearing formation, the permanent 

casin~~~ and gout shall exicn~i ~hr~~u~~h such materials, or 
(g) TI~ a sand or gr~~vel ac~ui le~~ is o~ erl~~in only by permeable soils, the permanent casing and 

~~ruut shall extend to at Ic.ast I h.> feet below original or final ground elevation, whichever 

i~ lover. 
(h) If a tzmp~rary outer ~asi~lg is used, it shall be completely withdrawn as grout is applied. 

(i) Alternate methods of installing grout in rock wells follow. All examples include drilling 

a hole 3" in diameter~~reater than the casing (including couplings) at least 10' into 

unweathered bzdrock. A minimum of 20 feet of casing is required. 

(1) Place gro~~t in open hole and insert plugged casing to displace grout upward and 

into the natural materials. 
(2) Fill hole with grout, set open casing, let grout set, drill grout out; note that grout 

may be removed before the cement is set as long as the wet cement seal is not 

broken. Regrouting may be required in the event of a failure of the grout. 

(3) Set casing near bottom of hole with tremie pipe fitting on end of casing, pump 

grout into bottom of pipe until it rises to the surface outside of the casing, set 

casing, remove tremie pipe, and drill out fittings. 
(4) Other methods may be approved after review by the Secretary. 
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123.14.6 Guides 

The casing shall be provided with sufficient guides welded to the casing to permit unobstructed 

flow and uniform thickness of grout. 

12.3.15 Well Construction 

12.3.15.1 Permanent casing for all groundwater sources shall project at least 12 inches 

above the pump house floor or concrete apron surface and at least 18 inches above final 

ground surface. 

12.3.15.2 Where a well house is constructed, the floor surface ~h~ill he at least 6 inches 

above the final ground elevation. 

12315.3 Sites subject to flooding shall be providedwith an earth mo~~nd surrounding the 

casing and terminating at an elevation at leapt ~ feet abo~~e the 100 year flood elevation, 

or other suitable protection as determined b~ the S~cretai-~ . 

12.3.15.4 The top of the well casing at sites subject ~~~ Iloodiilg shall terminate at least 3 feet 

above the 100 year flood elevati~~n. 

12.3.16 Development 

12.3.16.1 Every well shall he developed~~o r~m~ve the native silts and clays, drilling mud 

and/or finer fraction of the ~~ravel pack or ~~ock fracture. 

123.16.2 Developm ent shall continue until the maximum specific capacity is documented 

from the completed r~ e I I . 

12.3.16.3 ~t~hcrr chemical eon~liti~~nin~~ is ~-~quired, the specification shall include 

previsions for the rnetho~i, equi}?mint, chemicals, testing for residual chemicals, and 

disposal of waste and inhibit~~rs. 

123.16.4 `~?~'here blastiny~ ~?roceciures may be used, the specifications shall include the 

provisions for blasting acid cleaning. 

12.3.16.5 Other dc~ ~ lopment procedures including hydrofracturing may be approved by the 

Secretary. 

12.3.17 Capping Requirements 

12.3.17.1 Awater-tight, non-corrodible vented cap must be installed on each well. Each 

cap must have a screened 40 mesh vent designed to shed water and snow. 

12.3.17.2 At all times during the progress of work, the contractor shall provide protection to 

prevent tampering with the well or entrance of foreign materials. 
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12.3.17.3 Caps for testing flowing wells shall include a pressure gauge sensitive enough to 

calculate static water level to the nearest tenth of a foot. 

12.3.18 Closure of Abandoned Wells 

12.3.18.1 Test wells and groundwater sources which are not in use or planned for use shall 

be sealed by such methods as necessary to restore the controlling geological conditions 

which existed prior to construction, or as directed by the Secretary. 

12.3.18.2 Wells to be abandoned shall: 
(a) be sealed to prevent undesirable exchange of water frun~ unz aquifer to another; 

(b) preferably be filled with neat cement grout; 
(c) have fill materials other than cement grout or concreie approved by the Secretary; 

(d) when filled with cement grout or concrete. the~~ materials shall be applied to the 

well hole through a pipe, tremie, or bailer: and 
(e) be disinfected and free from foreign materials. 

12.3.18.3 Well abandonment shall be performed only b~- a ~'~rmont licensed,:~~ater well 

driller or monitoring well driller for ~m~ their ~~es~~ert:ive class and in conformance 

with all Department regulations. 

12.3.19 Aquifer Types and Constructi~~n i~~ieth~~d~ - Special Conditions 

123.19.1 Gravel Pack Wells 

(a) Gravel pack shat I b~ ~~ cl I rounded particlz~. 95% siliceous material, that are smooth and 

uniform, free of forei~~n material, properly sued, washed and then disinfected 

immediately }~ri~~r to ~~r during placement. 
(b) Gravel rack. shill be pla~c~l in one unifor~» continuous operation. 

(c) Gra~~cl refill pipzs. ~~~h~n used, ~h~lll b~ tichedule 40 steel pipe incorporated within the 

pump foundali~~n and terminated with screwed or welded caps at least 12 inches above 

the pump house i7oor ~~r concrete apron. 

(d) Gc~i~~~l refill pipes locatad in tl~e grouted annular opening shall be surrounded by a 

milli m u ~~ of 1 %z inches of grout. 
(e) Protecli~n from leaka`~c ~f grout or fine grained formation materials into the gravel pack 

or screen shall be ~~~ru~ ided for. 
(~ Permanent c~~sin`~~ shall meet requirements of Subpart ~9 12.3.10. 

(g) Minimum casin ~~ and grouted depth shall be acceptable to the Secretary. 

12.3.19.2 Naturally Flowing Wells 

(a) Flow shall be controlled. 
(b) Permanent casing and grout shall be provided. 

(c) If erosion of the confining bed appears likely, special protective construction may be 

required by the Secretary. 
(d) Capping shall be in accordance with Subpart ~: 12.2.6.2. 
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12.3.20 Well Pumps, Discharge Piping and Appurtenances 

12.3.20.1 Line Shaft Pumps 

Wells equipped with line shaft pumps shall: 

(a) have the casing firmly connected to the pump structure or have the casing inserted into a 

recess extending at least one half inch into the pump base, and 

(b) have the pump foundation and base designed to prevent water from coming into contact 

with the joint. 

12.3.20.2 Submersible Pumps 

Where a submersible pump is used: 
(a) the top of the casing shall be effectively sealed against the entrance cif ~~~ater under all 

conditions of vibration or movement of conductors or cables, and 

(b) the electrical cable shall be firmly attached to tl~~ riser pipe at 20 foot into rvals or less. 

12.3.20.3 Discharge Piping 

(a) The discharge piping shall: 
(1) be designed so that the friction 1~7sc will be lu~~. 

(2) have control valves and appurtenances located ab~~~e ~h~ pump house floor when 

an above ground discharge is pr~~~ idcd. 

(3) be protected against the entrance of contamination_ 

(4) be equipred~rith a check valve, a shut off valve, a pressure gauge, a means of 

measurin~~ flo«~. rind ~~ smooth nasal sampling tap located at a point where 

positiv~pres~urc i~ maintained, 
(5) where applicable. be equipped with an ~~ir release vacuum relief valve located 

upst~~z.im f~roin thr chccl: ~ alp e, ~~-ith e~chaust/relief piping terminating in a down-

t~u-ncd po~iti~~n ~~t I~~»t I ~ in~lles above the floor and covered with a 24 mesh 

COI'C'O51(~I1 I'L51ti(~1I11 SCI'c~ll, 

(6> be valved to permit test pun.~ping and control of each well, 

~7) have all exp~~s~d piping, valves and appurtenances protected against physical 

damage and fi~eeaing, 
(8) h~ properly ancli~red to prevent movement, and 

(9) h~ protected against surge or water hammer. 

(b) The discharge pining should be provided with a means of pumping to waste, but shall not 

be directly coruiected to a sewer. 

12.3.20.4 Pitless Well Units 

(a) The Secretary must be contacted for approval of specific applications of pitless units. 

(b) Pitless units shall: 
(1) be threaded or welded to the well casing, 

(2) be of watertight construction throughout, 
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(3) be of materials and weight at least equivalent and compatible to the casing, 

(4) have field connection to the lateral discharge from the pitless unit of threaded, 

flanged or mechanical joint connection, and 

(5) have the wellhead terminate at least 18 inches above final ground elevation or 3 

feet above highest known flood elevation or as the Secretary directs. 

(c) The design of the pitless unit shall make provision for: 

(1) access to disinfect the well, 
(2) facilities to measure water levels in the well 

(3) a cover at the upper terminal of the well that will prevent the entrance of 

contamination, 
(4) a contamination-proof entrance connection for elect~~icc~l cable, 

(5) an inside diameter as great as that of the well casin~~. up t~~ and including casing 

diameters of 12 inches, to facilitate work and rep~~ir ~~n the ~~~ell, pump, or well 

screen, and 
(6) at least 1 check valve within the well casi n~~ i~r in compliancy ~~~ith requirements 

of the Secretary. 

12.3.20.5 Casing Vent 

Provisions shall be made for venting the well casing to atm~,s~~here. The vent shall terminate in a 

downturned position, at or above the top of the casing or pitl~ss unii in a minimum 1%2 inch 

diameter opening covered with a 24 mesh, corrosion rep ist~~nt ~~ ~~cen. Tlie pipe connecting the 

casing to the vent shall be of adequate size tt, pr~,~ idc rapid ~ cntin~~ of the casing. 
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APPENDIX B - LONG RANGE PLAN REQUIREMENTS 

The Long Range Plan required in Subsections 4.2.2 and 5.5(e) of this Rule shall include the 

following elements where applicable: 

1. Existing ownership of the system. 

(a) Entity (Individual, Corporation, Association, Fire District, etc.) and formal name. 

(b) Owner's contact information 
(c) Address for receipt of official mail 

(d) Telephone numbers) for owner and operators) 

2. For new system proposals, specify the final ownership structure. 

(a) Describe in narrative form the proposed or eai~tin~~ ~,~~nership structure and. its legal 

basis. 
(b) Describe in narrative form any anticipate~ci o~~ncrshiE~ changes (e.g., from deg aloper to a 

homeowners association), and provide a summa~-~ of chr mechanism that will trigger the 

ownership change (e.g., 70% of lots sold). If no changes are anticipated, so state. 

(c) Provide an organizational chart c~i~ tllc ownership and operati~nal structure, which 

identifies the major water system responsibilities of each ~~ositroi~~ listed on the chart. 

(d) Provide descriptions of the experience and ~ x~erkise of all proposed management and 

operational personnel for the system. 

(e) Provide a copy or draft copy of proposed by-laws, ~~~~ l is i~ s, procedures, etc., for water 

system responsib i I iti ~ ~_ customer responsib i lities, custumer complaint procedures, etc., 

including fiscal mana~,.~ mcnt rind controls. 

3. Costs of Operation and 1~~1~iint~enance of S~ stem 

(a) Bud~~t prujection~ f~,r 1 i~ c ~~~cars. 

(ij Provide a ling item 1~u~1~~ci f~~r all costs of operation and maintenance (O&M). 

Include operator sal~rie~ benefits, training, chemical costs, electric and other 

utilities for eaeh of the next five years. 

(ii) Indicate how the. budget items for maintenance were derived. 

(b) Capital fund r~ser~e 
(i) List thz major project elements in table form, showing their useful lives, current 

age, an~i replacement cost. 
(ii) For each of these, determine the funds needed annually for a reserve fund to pay 

for replacement of the major project elements at the end of their useful lives. 

4. Revenues for Operation and Maintenance. 

(a) Describe any fees to be collected to begin operation (new system). 

(b) State the number of users on the system, and calculate the annual user charges for the 

next five years to fund the costs identified in 3 above. 
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(c) Describe in narrative form the methods) to be used to fund the reserve for capital 

equipment. 
(d) Provide an analysis of the reliability of the anticipated revenues (i.e., relate user charges 

to median household income, property values, or projected sales). 

5. Alternatives and Plans for Growth or Modernization. 

(a) Describe the scope of the plan in narrative form; include a Vermont Orthophoto Base 

Map with the existing and future service areas clearly marked. 

(b) Provide the information outlined in Subparts 1.2.2 and 1.2.3 o f ~1.pp~~dix A. 

(c) Address the impact of feasible and appropriate water conscr~ anon measures on each of 

the alternatives and plans. 

6. Water Conservation Planning 

Development of a water conservation plan that, at a mi~iimum, addresses the follo~~ ine~ 

(a) evaluation of system water use efficiency incltidin~ evalu~~tion of extent of tmaccounted-

for water, water accounting, and loss control; 

(b) universal metering; 
(c) a water rate system to promote ~~~ater conservation; 

(d) public education and information o~i water conservati~~n_ 

(e) opportunities for water recycling o~~ r~ ~~ ~e b~ I ar~~r c u m m ~ ~~c i a I and industrial water users; 

and 
(~ promoting the installation of water sa~in~ I i~tures and devices in new and existing 

residences and faci litic~. 

NOTE:A plan adopted un~i~~- Title 2~, Chapter 117. Capital Budget Program, may be submitted 

for review t~ fig I ( i I1 this I on~~ ~~ange plan requirement for existing systems. For new 

systems_ the I~~n~~ ran~~,e }?lan rcquireme~~ts may be incorporated in the Engineer's Report 

required for ne~v ~~ stc~7,s. `l~h~ ~n~rinecr~~ Report requirements are detailed in Appendix 

:~. Subpart 1.~. 
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APPENDIX C - BACTERIOLOGICAL MONITORING 
REQUIREMENTS 

Table C1-1-BACTERIOLOGICAL MONITORING REQUIREMENTS 

Minimum Number of 
Po ulation Served 

Samples per 
Calendar Month 

25 to 1,000 1 
1,001 to 2,500 ~' 
2,501 to 3,300 
3,301 to 4,100 =~ 
4,101 to 4,900 ~ 
4,901 to 5,800 6 
5,801 to 6,700 7 
6,701 to 7,600 8 
7,601 to 8,S0U 9 

8,501 to 12,900 10 
12,901 to 17,200 15 
17,20 I to 21,500 20 
21,501 to ~~000 ~'S 
25,001 t„ ~~000 ;(~ 
33,001 to 41„000 '' ~U 
41,001 to 50;000 50 
50,001 to 59,000 60 
X9,001 to 70,000,. 70 
70;001 to 83,000 80 
83,001 to 96,000 90 

96`:x(11 to 130,000 100 

( 1~run~ated icir 
Vermont) 

Internet Explorer.ink 
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APPENDIX D - OPERATION AND MAINTENANCE MANUALS 

O&M Manuals should meet the following two parameters of usefulness when prepared and 

completed: 

1) Useful as a stand alone document to allow daily routine and trouble shooting operation by 

a properly trained operator, including testing and monitoring requirements necessary for 

the particular system. 
2) Useful in conjunction with "as-built" system prints for full system maintenance to insure 

adequate quality water supply to the residents served. 

The O&M Manual must reflect actual installation, actual equipment and actual control functions 

"as-built", not as proposed. For example, statements such ac "usc pump XY7, ~r equivalent" 

should not be used, rather the manual should read: "Pump installed is an ~Yl, Model B." 

The following elements shall be contained in all C1~ ~1 ~lanu~~ls: 

1. General System Description 

(a) Approved sources) 
(b) Raw water storage (if any) 
(c) Raw water treatment (will vary with ~~ ~tci~~ size) 
(d) Finished water storage 
(e) Distribution system 
(~ System pressure maintenance (gravity, hydr~~pnzumatic, booster pumps) 

(g) Source protection ~~~~ea (~P~~1 map, source ~~~~otection plan. 

2. System Schematic. 

(a) Majc~relemcnts id~ntifii~d 
(b) ~~I I system valves idrntitied°~ 
(c) List of equipmeni~and valves 

2f a) and 2(b) for reference). 
Brief description of each and their system function (use 

3. Start-up Procedure 

(a) Initial flushing, ana disinfection 
(b) Sequenced system start-up 

4. Normal Operation 

(a) Periodic system checks required 
(b) Chemical tanks to be filled; periodic system backwashing, recharging, etc. 

(c) Routine tests to be performed. 
(d) Routine samples and forms to be sent to Vermont Department of Health (in-plant Quality 

Control for larger systems). 
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(e) Periodic system maintenance required (add oil, check for leaks, clean injectors, exercise 
valves, etc.) 

( fl Provide for calibration and standardization of test equipment (turbidimeter, pH meter, 
etc.) 

(g) Routine inspection and recording of sources of contamination in the source protection 
area and any associated sampling or monitoring. 

(h) Procedures for replacement/regeneration of carbon media, if applicable. 
(i) Process flow diagram and valve alignments of expected treatment system conditions. 
(j) Procedures to be followed in response to breakthrough of a carho,7 unit, if granular 

activated carbon is applied. ~, 

5. Safety 

(a) List of all system operational hazards including all ch~mic.als to h~ used andtheir 
T ~ Safety Data Sheet(s). 

(b) Reinforce the need for the routine use of personal prr~tcctive equipment. 
(c) Outline possible unsafe conditions caused by po~~r ~~ ~tcm ~~peration. 

(1) No disinfectant 
(2) Elevated levels of treatment 
(3) Low water pressure 
(4) Cross connections (primar i 1 ~~ i n ~~~at~er plant I ac i I i tv) 

6. Contingency Plan 

(a) Required notificatio~~. 
(b) Alternate water 5uppl~ madz available 
(c) Sequenced s~~steil~ phut down 
(d) Emergency prc~crdure for non-scheduled shut down including emergency sources) 
(e) Posting of any n<~tice required for ~~se of'th,e emergency source. 

7. Trouble Shooting OperaYion Problems 

(a) List t~•pical causes oC system prc~bl~ms 
(1) I .~~w water-pum~~ shut uff, line break, etc. 
(2) Lo~~- disinfect~int-chemical tank empty, etc. 

NOTE: On a day to day basis, this section coupled with section 6 are the most important and 
critical; appropriate th~~u~ht and time should be given to preparation of these sections. 

8. Distribution 

(a) Key shut off points identified along with major line sizes. 
(b) System flushing: 

(1) Method 
(2) Frequency 
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(c) Special features (air relief valves, pressure reduction, backflow preventers, blow offs, 
etc.) 

(d) Fire protection (rated flow/hydrant, number of hydrants, pumper capacity, etc.) 
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9. Maintenance Program 

(a) Equipment list with recommended maintenance frequency. 
(b) Equipment/valve/control panel specifications sheets. 
(c) Tank information 
(d) Maintenance log procedure 
(e) Reference to "as-built" plans as needed. 

10. Vendor List 

(a) Source of required chemicals. 
(b) Source of all mechanical equipment and valves. 

11. Source Protection Plan 

See requirements in Subchapter 16 (Source Water i'r~~t~cti~~n ) of this Rule. 

12. Record Maintenance Procedures and Customer \otif►cation 

The manual shall identify the location of the records, identiij the various files to be kept and the 
length of time to retain the records. Customer notification procrclur~s four Consumer Confidence 
Reports and water quality data shall also br inclu~le~l. 

13. Customer Complaint Procedures 

The manual shall include a detailed procedure for addressing customer concerns, including 
identification of an appe~il ~~re,ress if the customer does not obtain satisfaction from the operator. 
The procedure shall include the Warne and telephony number for the water system owner and 
operator, the Drinkin~~ ~V'~~ter aild Gr<,undti~at~~- Pr~~tection Division, Department of Health, and 
for privately o~~~ned systcm~. she number f~~r the Consumer Affairs and Public Information 
Division in the Depai-tmer~t ~,I~ Public S~c~~ice. 

14. ~~'ater Conservation Program 

The manual shall include a d~~cription of the system's water conservation measures, including 
where appropriate. public education, leak detection and repair, and metering. 

15. Vermont Departuxent of Environmental Conservation 

The manual shall include a copy of this Water Supply Rule (Chapter 21). The copy of the 
manual submitted to the Secretary for approval does not need to contain a copy of the rule. 
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INTRODUCTION 

Applicability of This Rule 

This rule, known as the Water Supply Rule, applies to all Public water systems in Vermont, 

which include Public water systems, and bottled water systems. Only portions of this rule apply 

to each type of water system. The section below, entitled "Types of Water Systems," helps the 

reader identify their type of water system. There may also be other jurisdictions with regulations 

affecting water systems. This rule does not affect, modify or repeal existing orders of the Board 

of Health. 

Purpose of This Rule 

This rule is intended to serve a number of purposes. First, and most importantly, the rule's 
primary purpose is to regulate water systems in the state so that they provide clean and safe 
drinking water to Vermont's citizens. The rule also establishes well construction standards 

(contained in Part 12 of Appendix A) . 

Second, by implementing this rule, Vermont qualifies to retain "primacy" for the Safe Drinking 

Water Act from the federal US Environmental Protection Agency (EPA). Primacy means that 

the state will administer the federal regulations that apply to all public water systems in the 

country, instead of EPA. Without state regulations that are at least as strict as the federal ones, 

Vermont may not administer the federal regulations. 

Having primacy represents an advantage to Vermont's water systems. The federal regulations 
contain some optional provisions that create exceptions to the regulations when mitigating 

factors make it difficult or impossible to follow the regulation. Also, there are situations where 
interpretations of the federal regulations can be made by states with primacy that provide some 

benefit to the public water systems. EPA has stated that, in the event that they have to administer 

their own rules in a state without primacy, they will not have the resources to provide most of 

these permitted exceptions to the regulations. 

Types of Water Systems 

This rule varies in its applicability to the different types of water systems. Due to the 
comprehensive nature of this rule, and for the convenience of the reader, the water systems have 

been categorized into groups, and the introduction at the beginning of each subchapter in the rule 

explains which sections apply to which water systems. Also, when these categories of water 

systems are referred to in this rule, they are displayed in bold type. The following figure 
displays the different categories in graphical format, although the reader is cautioned that there 

are formal definitions for each type of water system contained in the Rule. 
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Public and Non-Public 

All water systems are initially classified as either Public water systems or Non-Public water 

systems. Classification as a Public water system depends on the number of service connections 

(15 or more) or people served (25 or more) by the system, as is explained in the definition for 

Public water systems in Subchapter 21-2. 

Community and Non-Community 

Public water systems are further subdivided into Public Community water systems and Public 

Non-Community water systems. Generally, Public Community water systems are those which 

serve residents on a year-round basis, while Public Non-Community water systems serve non-

residential groups of people (e.g., restaurants, schools). 

Non-Transient and Transient 

Public Non-Community water systems are further subdivided into those systems who serve 

non-residential users who don't change over time (Public Non-Transient Non-Community 

water system), such as schools and offices, and those non-residential users who do change over 

time (Public Transient Non-Community water system), such as restaurants and motels. 
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Bottled water systems are considered to be a special case of Public water systems, and are 
regulated specifically under Subchapter 21-11. They are not included in the categories addressed 

here. 

In summary, then, there are four categories of water systems referred to throughout this rule and 
grouped for convenience: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Bottled water systems. 

The formal definitions for (a) through (d) above (i.e., the Public water systems) are contained in 
Subchapter 2, Definitions. Public water systems are also subject to regulation under the federal 

Safe Drinking Water Act. By enacting this rule, the federal regulations will be administered by 

the Department of Environmental Conservation when it has primacy. 

The design and construction standards for Public Non-community water systems are contained 

in Appendix A, Part 11. Continued operating requirements, including operating permits and fees, 

are administered by the Drinking Water and Groundwater Protection Division of the Department 

of Environmental Conservation. 

Organization of the Rule 

The complete Water Supply Rule consists of sixteen subchapters and four appendices. The 

chapters are divided into Sections (e.g., 2.12) and Subsections (e.g., 2.18(a)(1)). Each 
subchapter contains a brief introduction which identifies which types) of water systems are 
regulated by that subchapter. These subchapters contain regulatory requirements that water 

systems must follow. 

Appendix A of the rule contains the Vermont Standards for Water System Design, Construction, 

and Protection. These are technical standards that apply to persons designing, constructing, and 
operating water systems. This appendix contains twelve Parts, and the introduction at the 

beginning of the appendix identifies which parts of the appendix apply to which water systems. 

The numbering in Appendix A is divided into Parts (e.g., 5) and Subparts (e.g., 5.1.2(a)). 

Parts 1 through 9 of Appendix A apply to Public Community water systems and Bottled water 

systems with sources in Vermont. Part 11 contains the technical standards for Public Non-
community water systems which are considerably simplified from those for Public Community 

systems. Finally, Part 12 contains standards for water sources for which permits are required 
from the Drinking Water and Groundwater Protection Division. 

Appendix B contains the requirements for the Long Range Plan, a document required under the 
rules, whose purpose is to assist water systems in proper planning for the continued viability of 

their systems. 

Appendix C is a table of the sampling frequencies required for bacteriological monitoring. 
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Appendix D contains the standards for Operation & Maintenance (O&M) Manuals, which are 

also required under this rule. 
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Subchapter 21-1 AUTHORITY AND PURPOSE 

Introduction 

This subchapter applies to all water systems. 

1.1 Authority 

This rule is adopted under the authority of 10 V.S.A. Chapter 48, Groundwater 
Protection; 10 V.S.A. Chapter 56, Public Water Supply; and 18 V.S.A. §1218. Related 
statutes include: 3 V.S.A. § 2822 (j), regarding fees; 18 V.S.A. §SOlb, regarding 
certification of laboratories; 18 V.S.A. §503, regarding use of laboratory by people; and 
24 V.S.A. Chapter 120, regarding funding of public water supply planning and 
construction. 

This rule refers to and adopts the authority of the Federal Safe Drinking Water Act: 42 
U.S.C. 300 f. et. seq. and except as explicitly provided herein, the rule adopts and 
incorporates by reference the National Primary Drinking Water Regulations, 40 CFR 141 
(July 1, 2009), the National Primary Drinking Water Regulations Implementation, 40 
CFR 142(July 1, 2009), the National Secondary Drinking Water Regulations, 40 CFR 
143 (July 1, 2009), and the Revised Total Coliform Rule, 40 CFR 141, 142 (February 13, 
2013) under an agreement with the US Environmental Protection Agency, by which the 
State of Vermont has primary enforcement authority (primacy) in Vermont for the Safe 
Drinking Water Act. 

Where necessary to protect the public health, but subject to appeal, the Secretary may 
require additional drinking water permit conditions under this rule. 

1.2 Purpose 

The purpose of this rule is to protect the public health by assuring safe, affordable 
drinking water from Public Water systems, and to implement and enforce the provisions 
of the Federal Safe Drinking Water Act and Vermont statutes. 

The granting of a permit under this rule does not relieve the water supplier of the 
responsibility for the satisfactory functioning of the water system, nor limit their 
responsibility or liability under other statutes or rules. 
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Subchapter 21-2 DEFINITIONS AND ABBREVIATIONS 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic and Imported Bottled Water systems. 

Additional definitions applying only to Non-Community water systems and Non-public water 

systems requiring permits are contained in Part 11 of Appendix A. 

Additional definitions are also contained in 40 CFR, Sections 141.2, 142.2, and 143.2 which are 
adopted herein. These definitions apply to federal regulations which affect Public water systems 

(see below for definition of Public water systems). 

2.1 General 

The following definitions and abbreviations shall apply in the interpretation and enforcement of 

this rule. 

2.2 Definitions 

ACTION LEVEL means the concentration of a substance in drinking water which clearly 

provides adequate public health protection, as determined by the Vermont Department of Health. 

AGENCY means the Vermont Agency of Natural Resources. 

BOTTLED WATER means any non-carbonated, non-flavored water placed in a sealed container 

for sale or distribution to the public with the express or implied intent of providing water for 

human consumption. 

BOTTLED WATER SYSTEM means a Public water system which bottles drinking water for 

public distribution and sale. A Domestic Bottled Water System is a Bottled Water System with 

at least one source located within Vermont. An Imported Bottled Water System is a Bottled 
Water System with all sources located outside of Vermont. 

BULK WATER means drinking water delivered to consumers or water purveyors by means 

other than pipeline or bottled water. 

CAPACITY means that a public water system has the technical, financial, and management 

capabilities to consistently comply with current performance standards, including the 
requirements of this rule and the Safe Drinking Water Act, 42 U.S.C. Section 300f et. seq., as 
amended. 
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CERTIFIED OPERATOR means any person who has a responsibility for the operation of any 
water system and holds the class of certification equal to or greater than the class of the water 
system. 

CLEAN COMPLIANCE HISTORY means having no E. coli violations, no monitoring 
violations under 40 CFR 141 Subpart Y, no coliform Treatment Technique trigger exceedances, 
or coliform Treatment Technique Violations. 

COLIFORM TREATMENT TECI~NIQUE VIOLATION means a violation that occurs when a 
water system exceeds a treatment technique trigger pursuant to 40 CFR 141.859 and fails to 
conduct the required assessment or corrective actions within the timeframe specified or when a 
seasonal system fails to complete a state start-up procedure. 

COLOR iJNIT means the color produced by 1 mg/1 platinum in the form of the chloroplatinate 
ion. 

COMMISSIONER means the Commissioner of the Vermont Department of Environmental 
Conservation or the Commissioner's designee. 

CONFINING LAYER means a continuous, extensive geologic unit of low permeability. 

CONSECUTIVE WATER SYSTEM means a public water system that is permitted to receive 
some or all of its finished water from one or more wholesale systems. Delivery may be through a 
direct connection or through the distribution system of one or more consecutive systems or a 
non-piped connection via water delivery via tanker truck or trailer. 

CROSS CONNECTION means any actual or potential connection between the public water 
supply and a source of contamination or pollution. 

DEPARTMENT means the Vermont Department of Environmental Conservation. 

DESIGNATED CERTIFIED OPERATOR means the certified operator designated by the water 
facility owner to be responsible for quality, quantity, process control, and system integrity 
decisions involving public health, treatment, storage, distribution, and standards compliance. The 
Designated Certified Operator shall hold a valid certification equal to or greater than the 
classification of the treatment facility or distribution system or both. This individual may 
delegate responsibilities to Certified operators or uncertified on-site personnel. Compliance with 
the requirements of this rule with respect to any delegated tasks are the ultimate responsibility of 
the Designated Certified Operator. 

DRINKING WATER means non-carbonated, non-flavored water that is intended for human 
consumption or other consumer uses whether provided by a Public water system or in a 
container, bottle or package or in bulk, including water used for production of ice, foodstuffs or 
other products designed for human consumption. 

DRINKING WATER FACILITY means a bottled or bulk water facility requiring a permit to 
operate under this rule. 
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ENTRY POINT TO THE DISTRIBUTION SYSTEM: (also referred to as "entry point") The 

location at which water enters the distribution system from any applicable source(s), storage 

tank, pumping facility, treatment plant or other water system facility immediately prior to or at 

the first location where water can be consumed. This location reflects all applicable source water 

treatment and disinfection contact time. 

EMERGENCY SOURCE means a water source which is not permitted for use by a Public water 

system. It is identified only as an alternate water source that may be used for a limited duration 

emergency in the event of an unforeseen circumstance that prevents the water system's permitted 

sources from supplying either adequate quantity or quality of water. 

GROSS BETA ACTIVITY means the total radioactivity due to beta particle emission as inferred 

from measurements on a dry sample. 

GROiJNDWATER means water below the land surface in a zone of saturation. 

HYDROGEOLOGIST means a person with training or experience in bedrock geology, glacial 

geology, and groundwater hydrology sufficient to prepare adequately the hydrogeologic analyses 

required by this rule. 

INFILTRATION GALLERY means a subsurface collection system located so as to intercept 

ambient groundwater or surface water flow and generally designed with roughly horizontal 

collection pipes. 

LABORATORY CERTIFICATION means that a laboratory meets the minimum Vermont 

Department of Health requirements for specific parameters and that the laboratory is granted 

approval for analyses of these parameters for a maximum of three (3) years. 

LEVEL 1 SITE ASSESSMENT means, as defined in 40 CFR § 141.2, a detailed inspection by 

the water system's operator or an operator of the same or higher class, that looks for all possible 

sanitary defects that could allow bacterial contamination into the system and examines sample 

protocol, methods, and sampling equipment used in collecting coliform samples. This is a form 

comprised of yes/no answers to assist in the operator's ability to assess the system. 

LEVEL 2 SITE ASSESSMENT means an event triggered under the requirements of 40 CFR § 

141.859(2)i-iii. The site assessment is a comprehensive inspection performed by the State or a party 

approved by the State with specific training necessary to perform these detailed reviews. The 

question form is complex and involves detailed review of system infrastructure, interviews with 

system staff, and investigation of protocol, methods, and sampling equipment used in collecting 

coliform samples. This is a detailed form comprised of specific questions and topics designed to 

identify possible defects. 

MAN-MADE BETA PARTICLE AND PHOTON EMITTERS means all radionuclides emitting 

beta particles and/or photons listed in Maximum Permissible Body Burdens and Maximum 
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Permissible Concentration of Radionuclides in Air or Water for Occupational Exposure, NBS 

Handbook 69, except the daughter products of thorium 232, uranium-235 and uranium-238. 

MICROSCOPIC PARTICULATE ANALYSIS (MPA) means the analysis described in the US 

Environmental Protection Agency document, "Consensus Method for determining groundwaters 

under the direct influence of surface water using microscopic particulate analysis" (EPA 

document # 910/9-92-029). 

MONITORING WELL means any well constructed for the purpose of monitoring groundwater 

quantity or quality. 

OPERATOR means an individual who accepts responsibility for operational activities that will 

directly affect the quality and/or quantity of drinking water provided to consumers, and who is 

certified as such by the State of Vermont. 

OWNER means the persons) who owns or has an ownership interest in a Public water system. 

An OWNER may designate an authorized representative who has the authority to act on the 

owner's behalf in all matters regarding the Public water system, and is designated to be the 

contact person in place of the OWNER for all communications from the Secretary regarding the 

water system. 

PERMIT means a written document issued by the Secretary (see below) pursuant to these 

regulations, giving a designated person approval to operate and/or construct, alter or renovate a 

specific water system or drinking water facility. 

PERSON means an individual, partnership, fire district, association, cooperative, syndicate, 

company, firm, trust, corporation, government corporation, municipal corporation, institution, 

state, federal, or municipal government department, division, bureau, agency, or any other entity 

recognized by law. 

POTABLE WATER means water free from impurities in amounts sufficient to cause disease or 

harmful physiological effects, and having bacteriological, chemical, physical and radiological 

quality conforming to applicable standards of the Secretary. 

POTENTIAL SOURCE OF CONTAMINATION means any activity or condition which may 

adversely affect water quality. 

PRIMARY DRINKING WATER STANDARD means a standard which: 

(a) applies to Public water systems and drinking water; 

(b) applies to contaminants which may have an adverse effect on the health of persons; 

(c) specifies for each such contaminant either: 

(1) a maximum contaminant level (MCL), if, in the judgment of the Secretary, it is 

economically and technologically feasible to ascertain the level of such 

contaminants in drinking water and Public water systems, or 

(2) if, in the judgment of the Secretary, it is not economically or technologically 

feasible to ascertain the level of such contaminant, each treatment technique 
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known to the Secretary which leads to a reduction of the contaminants identified 
in Subchapter 21-6; and 

(d) contains criteria and procedures to assure a supply of drinking water which dependably 

complies with such maximum contaminant levels or treatment techniques. 

PROTECTED SOURCE means a source that has no outstanding sanitary defects, has a valid 

source permit or otherwise is acknowledged as predating the permitting program but has been 

recognized as a source serving the water system, has a valid Groundwater Under the Direct 

Influence of Surface Water determination and is determined to be groundwater, and for NTNC 

and Community drinking water system, does not have an outstanding Source Protection Plan or 

Source Protection Plan Update. This is included for the purpose of compliance with 40 CFR § 

141 subpart Y. 

PUBLIC WATER SOURCE means any surface water or groundwater intake used, or permitted 

to be used, as a source of drinking water for a Public water system. 

PUBLIC WATER SOURCE PROTECTION AREA means a surface and subsurface area from 

or through which contaminants are reasonably likely to reach a Public water system source. 

PUBLIC WATER SYSTEM means any systems) or combination of systems owned or 
controlled by a person, that provides drinking water through pipes or other constructed 
conveyances to the public and that has at least fifteen (15) service connections or serves an 

average of at least twenTy five (25) individuals daily for at least sixty (60) days out of the year. 

Such term includes all collection, treatment, storage and distribution facilities under the control 

of the water supplier and used primarily in connection with such system, and any collection or 

pretreatment storage facilities not under such control which are used primarily in connection 
with such system. Public water system shall also mean any part of a system which does not 

provide drinking water, if use of such a part could affect the quality or quantity of the drinking 

water supplied by the system. Public water system shall also mean a system which bottles 
drinking water for public distribution and sale (see also Bottled Water System). 

(a) PUBLIC COMMUNITY WATER SYSTEM means a Public water system 
which serves at least fifteen (15) service connections used by year-round residents 
or regularly serves at least 25 year-round residents. 

(b) PUBLIC NON-COMMUNITY WATER SYSTEM means a Public water 
system that is not a Public Community water system. 
(1) PUBLIC NON-TRANSIENT NON-COMMUNITY WATER SYSTEM 

(NT`NCWS) means a Public water system that is not a Public 
Community water system and that regularly serves at least 25 of the same 
persons daily for more than six months per year. Examples: schools, 
factories, office buildings. 

(2) PUBLIC TRANSIENT NON-COMMUNITY WATER SYSTEM 
(TNCWS) means a Public Non-community water system that is not a 
Non-transient Non-community system. Examples: restaurants, motels, 
campgrounds. 
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PUBLIC WATER SYSTEM CLASS means the grouping of Public water systems based on type 
of treatment technology and type of Public water system. A Class may, where appropriate, also 
be grouped according to size of population served by the system. 

PUBLIC WATER TREATMENT PLANT means a facility providing for the treatment of water, 
or the protection of water by treatment, by any one, or any combination of the controlled 
processes of coagulation, flocculation, sedimentation, adsorption, filtration, disinfection, or other 
processes which produce potable water. 

REPEAT COMPLIANCE PERIOD means any subsequent compliance period after the initial 
compliance period. 

REGIONAL ADMINISTRATOR means the Regional Administrator of the United States 
Environmental Protection Agency, Region 1, in Boston, Massachusetts. 

REGISTERED PROFESSIONAL ENGINEER means an engineer registered with the Vermont 
Board of Professional Engineering. 

RESPONSIBLE CHARGE means the operators) in responsible charge is defined as the 
persons) designated by the owner to be the certified operators) who makes decisions regarding 
the daily operational activities of a public water system, water treatment facility and/or 
distribution system that will directly affect the quality and/or quantity of drinking water. 

RUNNING ANNUAL AVERAGE means the average of all sample analytical results taken 
during the previous four calendar quarters. 

SANITARY DEFECT means a defect that could provide a pathway of entry for microbial 
contamination into the water system or that is indicative of a failure or an imminent failure of an 
existing barrier. 

SANITARY SURVEY means an onsite review of the water source, facilities, equipment, 
operation and maintenance of a public water system for the purpose of evaluating the adequacy 
of such source, facilities, equipment, operation and maintenance for producing and distributing 
safe drinking water. 

SEASONAL SYSTEM means the only type of system in Vermont to be categorized as a 
seasonal water system are select TNC systems. These systems must startup and shutdown 
throughout the year and be closed for an entire calendar quarter (January — March; April — June; 
July — September; or October — December). If the water system serves water in each calendar 
quarter of the year, they are considered year-round, even if they close for part or most of the 
monitoring period. Seasonal systems may or may not completely depressurize during their off-
season. It is possible for a water system to have multiple seasonal periods in which they serve 
public population(s). 

SECONDARY DRINKING WATER STANDARD means a standard which is not a primary 
standard, which applies to Public water systems, and specifies the maximum contaminant levels 
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which, in the judgment of the Secretary, are requisite to protect the public welfare. Such 
standards may apply to any contaminant in drinking water which may: 

(a) adversely affect the odor or appearance of such water and consequently may 
cause a substantial number of persons served by the Public water system 
providing such water to discontinue its use, or 

(b) otherwise adversely affect the public welfare. 

SECRETARY means the Secretary of the Agency of Natural Resources or the Secretary's 
designee. 

SERVICE CONNECTION means each single family home, each living unit within a 
condominium , single rental unit, mobile home, store, or other commercial, educational, or 
industrial establishment, or other living unit which obtains water from a water system. 

SHALL means that the person or system designated must comply with the associated action verb 
or be subject to enforcement action (see SHOULD). 

SHOULD means that compliance with the associated action verb is recommended, but not 
required and that no enforcement action will follow (see SHALL). 

SOURCE PROTECTION AREA means a PUBLIC WATER SOURCE PROTECTION AREA 
(see above). 

SPRING means a groundwater source entirely dependent on gravity to move water from the 
source to the distribution system. 

SURFACE WATER (for purposes of determining isolation distance from a groundwater source 
under Subsection 3.5.8) means any body of surface water including rivers, streams, creeks, 
brooks, reservoirs, natural or artificial ponds, lakes, swamps and marshes which have discernible 
edges and in which terrestrial vegetation does not grow. 

TURBIDITY UNIT (TU) means the unit of measurement of particulate matter in a water sample 
based upon a comparison of the intensity of light scattered by the sample under defined 
conditions with intensity of light scattered by a standard reference suspension under the same 
conditions. 

UNCERTIFIED ON-SITE PERSONELL means any person who performs activities or tasks 
related to water system operation but does not hold a valid certification from the State of 
Vermont or holds a certification lower than what is required for the subject water system. This 
individual is performing activities under the direction and certification of the Designated 
Certified Operator. This person may not make process control/system integrity decisions about 
water quality and quantity that may affect public health. 

VERMONT HEALTH ADVISORY LEVEL means the concentration of a substance in drinking 
water below which the water does not pose a public health risk, or public health hazard as 
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defined in 18 V.S.A. Chapter 1, and for which there is no Maximum Contaminant Level 

identified in this rule. 

VIRUS means a virus of fecal origin which is infectious to humans by waterborne transmission. 

VOLUNTARY LEVEL 2 SITE ASSESSMENT means a site assessment that is not triggered due 

to any of the reasons established in 40 CFR 141.859, however is required for the system to 

change from monthly monitoring to quarterly monitoring as established in 40 CFR 141.854(g). 

This site assessment will use the same form as the triggered Leve12 Site Assessment and must 

be completed by the State or a party approved by the state having received special training 

necessary to perform the detailed reviews. 

VULNERABLE means a Public water system, or source, which is at risk of contamination by a 

constituent or constituents because of known conditions in the water system, geologic setting, or 

land uses in the source protection area. 

WATER SUPPLIER means any person who owns or operates a Public water system or who 

provides or sells bottled or bulk drinking water. 

WATER VENDING MACHINE shall mean awater-connected vending machine designed to 

dispense drinking water, and to reduce or remove turbidity, off-tastes and odors and to provide 

disinfection. Processes for dissolved solids reduction or removal may also be used. 

WELL means any hole drilled, driven, bored, excavated, or created by similar method into the 

earth to locate, monitor, extract, or recharge groundwater where the water table or potentiometric 

surface is artificially lowered through pumping. 

2.3 Abbreviations 

ANSI means the American National Standards Institute 

API means the American Petroleum Institute 

ASME means the American Society of Mechanical Engineers 

ASSE means the American Society of Sanitary Engineering 

ASTM means the American Society for Testing Materials 

AWWA means the American Water Works Association 

BOCA means the Building Officials and Code Administration 

CDC means the Center for Disease Control 

CEUs means Continuing Education Units 
CFR means Code of Federal Regulations 
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CT means "Concentration X Time" (see definition in 40 C.F.R. Subpart A) 

DPD means N,N-diethyl-p-phenylenediamine or ferrous titrimetric 

EPA means the Environmental Protection Agency, of the United States 

GAC means Granular Activated Carbon 

GMPRs means Good Manufacturing Practice Regulations 

HAV means Hepatitis A Virus 

NIOSH means National Institute for Occupational Safety and Health 

NSF means the National Sanitary Foundation 

NTNC means Non-Transient Non-Community 

MPA means Microscopic Particulate Analysis 

MCL means Maximum Contaminant Level 

MCLG means Maximum Contaminant Level Goal 

mg/1 means milligram per liter 

MRDL means Maximum Residual Disinfection Level 

NTNCWS means Non-Transient Non-Community Water System 

O&M means Operation and Maintenance 

OIT means Operator-In-Training 

OSHA means the Occupational Safety and Health Administration 

PE means Professional Engineer 

ppm means parts per million 

PSI means pounds per square inch. 

PSOC means Potential Sources Of Contamination 

PVC means Polyvinyl Chloride 
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ROW means Right Of Way 

SMCL means Secondary Maximum Contaminant Level 

SPA means Source Protection Area. 

SPP means Source Protection Plan 

TDS means Total Dissolved Solids 

TNC means Transient Non-Community 

TNCWS means Transient Non-Community Water System 

TU means Turbidity Unit 

ug/1 means microgram per liter 

USC means United State Code 

USGS means the United States Geological Survey 

iJV means Ultraviolet 

VOSHA means the Vermont Occupational Safety and Health Administration 

VDH means the Vermont Department of Health 

VHA means Vermont Health Advisory 

VOC means Volatile Organic Chemicals 

V.S.A. means Vermont Statute Annotated 
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Subchapter 21-3 PERMITS - ADMINISTRATION 

Introduction 

This subchapter applies to the following water systems: 

(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic and Imported Bottled water systems. 

This subchapter applies to Source Permits, Construction Permits, Operating Permits, and 
Approvals to Sell Bottled Water in Vermont. 

3.0 Prohibitions 

3.0.1 No person shall modify, construct, or operate a Public water system without first 
obtaining the appropriate permit from the Secretary. 

3.0.2 No person shall modify or construct a new Public or Domestic Bottled water system 
source, change an existing water source into a Public or Domestic Bottled water system 
source, or operate a Public or Domestic Bottled water system source without first 
obtaining a permit from the Secretary. 

3.0.3 No person shall use or connect an unpermitted water source, including an emergency 
source, to a Public Water System, except 
(a) following public notice to the water system customers (according to Agency public 

notification requirements); 
(b) providing notice to the Secretary as soon as possible, but no later than within 12 hours 

of its connection or use; and 
(c) in an emergency situation for a limited duration, no more than 90 cumulative days 

without prior written approval of extension by the Secretary. 

3.1 Permits 

3.1.1 The Secretary may issue, renew, deny, suspend, or revoke a Public water system or 
drinking water facility permit. 

3.1.2 For each application for a new source for a Public water system or Domestic Bottled 
water system, the Secretary shall provide notice and opportunity for hearing or written 
comment, or both, in accordance with 10 V.S.A., §1675. 

3.2 Suspension or revocation of permit 
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3.2.1 Any permit issued under these regulations may be suspended or revoked if the Secretary 

finds that the Public water system or drinking water facility is maintained or operated in 

violation of this rule or of any applicable law, rule, order, ordinance or regulation, or is in 

violation of the conditions stated in the permit, or that the water supplier has submitted 
false or misleading information to the Secretary. 

3.2.2 The Secretary shall comply with 10 V.S.A. §1675 and 3 V.S.A. §814 prior to revocation 

or suspension of a permit. 

3.2.3 When a permit has been denied, suspended or revoked, emergency orders to protect the 

users may be issued and remain in effect until the operating permit is validated. 

3.3 Emergency Permits to Construct 

3.3.1 The Secretary may issue an emergency permit to construct for modifications to a water 

system needed to address an exceedance of a maximum contaminant level pursuant to a 
Secretary-approved emergency response plan. 

3.3.2 Emergency permits to construct shall be limited to authorizing measures identified in a 

Secretary-approved emergency response plan. 

33.3 Emergency permits to construct shall be issued for not more than 180 days and may be 
renewed. 

33.4 Emergency permits to construct shall follow the process for public notice and 
involvement established under 10 V.S.A. § 7716 (Type 5). 

3.4 Appeals 

3.4.1 Final decisions made by the Secretary regarding permit issuance, renewal, denial, 

revocation, and suspension, for Public water systems, may be appealed formally as 
provided by 10 V.S.A. §1680 (or 10 V.S.A. §1977 for Non-Public water systems). 

3.5 Transfer or Assignment of Permits 

3.5.1 Operating Permits (see Subchapter 21-5), Source Permits, and Public Community 

Water System Construction Permits are not transferable or assignable and shall 
automatically become invalid upon a change of ownership or upon suspension or 

revocation. Anew owner shall obtain a new permit prior to operation of the water 

system. 

3.6 Requirements of Other Statutes and Permitting Authorities 

A permit issued under this rule allows the permittee to take specific actions. However, it 

does not relieve the permittee of obligations they may have under other statutes, 
regulations or permitting authorities including but not limited to Act 250, Agency of 
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Natural Resources, Department of Public Safety, Department of Agriculture, Food and 

Markets, Department of Education, Public Service Board, Agency of Human Services, 

and Department of Public Service. 

3.7 Variances from Technical Standards 

3.7.1 General 

A request for approval of alternatives to the requirements of the Vermont Standards for 

Water System Design, Construction and Protection (Appendix A) shall be filed in 

writing. The application for a variance shall state the manner in which the proposed 

system or design varies from the specified criteria of these standards, and a basis for 

finding the proposal meets the criteria set forth in Subsection 3.7.2 below. Requests for 

approval under this section shall be reviewed by the Secretary within 30 days of 

application. 

For Public Transient Non-Community Construction Permits, variances may only be 

issued under the criterion in Subsection 3.7.2(e), below. 

The Secretary shall maintain a file available to the public of all decisions issued under 

this section. 

3.7.2 Variances Criteria 

The Secretary may permit an alternative to the requirements of the standards in Appendix 

A upon finding that: 
(a) The proposal is designed to achieve the purpose of the standards as set forth in 

Section 1.2; 
(b) The proposed design is based on established engineering and/or hydrogeologic 

principles and can be expected to perform at the same level of reliability and 

health protection as the design criteria and standards included in this rule; 

(c) The proposed project will comply with all drinking water quality standards and 

not create a public health hazard or significant risk to public health; 

(d) The public and persons using the water system are protected from health hazards, 

health risks, pollution and increased costs in the event that the proposed 

alternative does not meet the purpose of this rule; and 

(e) In the case of remediation of existing health hazards, the proposal shall be in 
compliance, as closely as possible, with Appendix A of this rule, shall not be to 

accommodate new growth, and shall not violate drinking water quality standards. 

3.7.3 Performance Security 

The Secretary may require bonding or other security of an appropriate amount to ensure 

performance or replacement of any alternative in the event that it fails to meet the 

purpose of this rule. Security or bonding shall be established for a specified time period 

in each case. 
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3.7.4 Decision and Notice 

The Secretary shall make the decision to allow or deny an alternate proposal in writing 

and shall state the reasons of the decision. A copy of each decision granted or approved 

under this section shall be posted for at least one month in the offices of the 

municipalities in which the project is located. Additionally, public notification to the 

users of the system shall be made in accordance with the provisions of Subchapter 21-10. 

3.8 Petition for Declaratory Ruling 

On petition of a person who may be affected by a statute or rule administered by the 

Agency, the Secretary shall issue a declaratory ruling as to the applicability of any 

statutory provision or any rule as provided for in 3 V.S.A. §808. 

3.9 Compliance with Permits 

The Secretary may issue a permit to the applicant subject to the conditions consistent 

with the purposes of this rule. No person shall proceed with a construction project except 

in accordance with the terms and conditions- of the permit. 
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Subchapter 21-4 SOURCE and CONSTRUCTION PERMITS 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 

(c) Public Transient Non-Community (TNC) water systems; and 

(d) Domestic Bottled water systems. 

4.0 General 

Source permits for Public Community and Domestic Bottled water systems shall be 

governed by Section 4.1 of this subchapter, and the requirements of Appendix A, Part 3. 

Source permits for Public Non-Community water systems shall be governed by 

Appendix A Part 11. 

Construction permits for, or improvements to, Public Community and Domestic Bottled 

water systems shall be governed by Section 4.2 of this subchapter, as well as the 

requirements of Appendix A, Parts 1 through 10, and 12. 

Construction permits for Public Non-Community water systems shall be governed by 

Sections 4.2.4, and 4.2.8 of this subchapter and the requirements of Appendix A, Parts 11 

and 12. For Public Non-Community water systems, some provisions of Parts 1-10 

apply and are clearly noted in the text of Part 11 of Appendix A. 

4.0.1 Prohibitions 

No person shall begin construction of, alter, renovate, or convert for use as a Public 

water system, any system or any portion thereof, except as provided in Section 4.0.2 of 

this subchapter, without first receiving a Source Permit or Construction Permit from the 

Secretary. 

4.0.2 Exemptions from Source and Construction Permits 

No Construction Permit for Public water systems will be required for minor system 
improvements such as replacement of hydrants on existing distribution line(s), pipe 

extension projects of less than 500 feet, minor alterations or maintenance of an existing 

water system, and no source permit will be required for minor maintenance such as 
replacement of source pump or source structure repair, which would not in and of itself 

affect the quality or quantity of water service rendered, providing work is done according 

to the Tlermont Standards for Water System Design, Construction and Protection (see 
Appendix A of this rule). It is recommended that the water supplier contact the Secretary 

for consultation on plans for minor improvements. 
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4.03 Applicability of Vermont Standards 
In addition to meeting the applicable requirements of this rule, all water system changes 
including construction, alteration, renovation, installation, extension and/or connection 
after the date this rule become effective shall conform to the Vermont Standards for 
Water System Design, Construction and Protection in Appendix A. 

4.1 Source Permits 

4.1.0.1 Application Requirements 

(a) Source Permits are required for new Public water systems and Domestic Bottled water 

system sources and an increase in approved yield of existing Public and Bottled water 
system sources, including but not limited to hydrofracturing and deepening of sources 

and other methods determined by the Secretary to impact quantity or quality of the well. 

(b) General procedural requirements for Public Community and Domestic Bottled water 
system Source Permits are outlined in subsection 4.1.1 below. Technical requirements 

for surface water are outlined in Appendix A, Subpart 3.2 and for groundwater in 
Appendix A, Subpart 3.3. 

(c) General procedural requirements for Public Non-Transient Non-Community water 
system Source Permits are outlined in Appendix A Parts 11 and 12. 

(d) Any permitted Public Community, Non-Community, or Domestic Bottled water source 

which has not been connected to the water system for a period of time greater than two 

years, may at the discretion of the Secretary, be required to obtain a valid Source 
Permit prior to connection of the source. 

4.1.0.2 First-In-Time 

For the purpose of determining first-in-time for rights to water source development or 
groundwater degradation, and to accommodate compatible land uses, the following shall 

be recognized as initiating a project: 

(a) Submittal of a substantially complete application for approval of a drinking water source; 

(b) Submittal of a substantially complete application for a building permit or sewage disposal 
permit for anon-state regulated project; 

(c) Submittal of a substantially complete application for a State Permit to dispose, discharge, 

or use any substance which may affect water quality; 
(d) Existing land and groundwater uses; or 
(e) Other state and local planning actions as reviewed on a case by case basis. 

4.1.1 Water System Source Permit Process And General Requirements 
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The Secretary uses astep-by-step process culminating in the permitting of a Public 
Community, Non-Community, and Domestic Bottled water source. No Source Permit 
or Construction Permit will be issued until all of the Secretary's concerns are addressed. 

Applicants for a Source Permit shall apply for and receive, as appropriate: 
(a) Source Construction approval; 
(b) Source Testing approval; and 
(c) Source Evaluation Report approval. 

4.1.1.1 Step 1. Source Permit Application 

Application Form 

The purpose of the Source Permit Application is to record information required to 
determine whether the site at the proposed location is suitable for source construction. 

Applications for a Source Permit shall be submitted on forms provided by the Secretary 
that request information such as maps indicating source locations, nearby land use 
activities, project plans, and property ownership. 

4.1.1.2 Step 2. Site Inspection 

At the discretion of the Secretary, a site inspection shall be conducted by the Drinking 
Water and Groundwater Protection Division, along with the applicant andlor 
consultants. 

4.1.13 Step 3. Source Application Public Notice and Source Construction 

(a) For sites) approved by the Secretary, and prior to construction of source, the applicant 

shall provide the Secretary with certification that all landowners adjoining the parcel 

containing the proposed source have been notified of the proposed source. Certification 

shall be provided prior to receiving source construction approval. 

(b) The Secretary will review their findings and write a review letter requesting more 
information, or one of site approval, conditional approval, or denial of approval for the 
proposed site. 

(c) Source Construction approval shall be valid for two years and may be renewed upon 
written request by the applicant at the discretion of the Secretary. 

(d) The applicant may then construct the proposed source per the Secretary's approved plans. 
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4.1.1.4 Step 4. Source Testing Application/Source Testing 

The purpose of the source testing application is to provide the applicant and Secretary 
with a review of the information needed to determine that the testing and data to be 
collected will address the concerns of the Secretary with respect to source yield, quality, 
site, interference/allocation, source protection area delineation, ground water under the 
direct influence of surface water, and the risk from potential sources of contamination. 

(a) Applications for Source Testing approval shall be submitted on a form provided 
by the Secretary. The form will request information regarding the source, such as 
pump test specifications, data collection, and other water uses in the area. 

(b) The Secretary will review a completed application and write a letter of approval, 
conditional approval, or denial. 

(c) Source Testing approval shall be valid for two years and may be renewed upon 
written request of the applicant at the discretion of the Secretary. 

4.1.1.5 Step 5. Source Evaluation Report 

Source evaluation reports must be prepared under the supervision of a hydrogeologist or 
engineer, knowledgeable in the field of well hydraulics and contaminant hydrogeology. 
Each report must consider and comment on the following: 

(a) Site isolation zone, ownership and/or easements; 
(b) Water Quality Results for the primary and secondary contaminants contained in Table 6-

1 and Table 6-3 (Appendix A Subpart 3.2.4 includes information about additional 
monitoring that may be required); 

(c) Water Quantity (See Appendix A, subparts 3.2.3 and 3.3.3); 
(d) Source construction, as built engineering plans shall be included; 
(e) Interference with other water supply withdrawals as appropriate; 
(~ Source Protection Area and Protection Plan (See Subchapter 21-16); 
(g) Agricultural lands in source protection area; and 
(h) Additional studies as required by the Secretary. 
(i) For pumped groundwater sources the report shall include but not be limited to the 

following: 
(1) A summary of the test design, test method, problems encountered, analysis used, 

and detailed hydrogeologic setting. Include a drawdown/discharge vs. discharge 
graph (Sw/Q vs Q) and evaluation of step test data using published methodologies 
acceptable to the Secretary. 

(2) Published analytical method or any preapproved proprietary method proposed by 
the consultant and approved by the Secretary for safe yield appropriate to the 
hydrogeologic setting based on data collected from the constant discharge and 
recovery tests. Rationale for choice of analytical method. 

(3) All calculations used in the determination of source yields, source protection 
areas, and interference with other source withdrawals. 
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(4) Plots of time drawdown data on log-log or semi-logarithmic paper for source 
yield tests. 

(5) Plot of discharge vs time on the same semi-log plots of time vs drawdown for 
proposed production and observation wells. Plot of distance vs drawdown (if 2 or 
more observation wells are available). 

(6) Plots of precipitation and temperature conditions occurring before, during, and 
after the testing, when appropriate. 

(7) All raw data including drawdown, discharge, and recovery. 
(8) A final source protection area delineated on a USGS topographic map or other 

base map as approved by the Secretary and include rationale, calculations and 
information specified in Appendix A, Subpart 3.3.6.2. 

(9) Geologic cross sections and groundwater contour maps when data are available. 
(10) Hydraulic information as requested on forms provided by the Secretary. 
(11) Well Completion Report on Agency form. 
(12) Calculations and tables of aquifer coefficients. 
(13) Information as necessary to evaluate whether groundwater is under the direct 

influence of surface water. See Appendix A, Subpart 3.4. 
(j) A source protection plan, including a contingency plan, for emergency actions in cases of 

loss of source use. See Subchapter 21-16. 

4.1.1.6 Step 6. Source Protection Area Public Notice and Hearing 

The Secretary shall give public notice of each proposed Public water source protection 
area through the Environmental Notice Board (ENB). The Secretary shall also give 
notice to landowners within the source protection area and all appropriate officials of 
municipalities and state agencies. The Secretary shall provide an opportunity for 
written comment or a public hearing, or both, on the proposed area before designating 
the area. 

4.1.1.7 Issuance of Source Permit 

(a) Following the public comment period the Secretary will review a completed Source 
Evaluation Report and write either a Source Permit containing any required permit 
conditions or a letter of denial. 

(b) If the Secretary finds there are agricultural lands in the Source Protection Area which are 
likely to affect the proposed source but not likely to constitute a public health hazard, the 
secretary shall require the applicant to certify in the permit that the proposed source will 
be abandoned, replaced or treated if it becomes contaminated by agricultural activities 
conducted on the agricultural lands. 

(c) A Source Permit shall be valid for a period of two years and may be renewed upon 
written request of the applicant at the discretion of the Secretary if the source is not 
connected to the public water system. 

(d) Once the permitted source is connected to the water system it shall then become a 
permitted component of the water system's infrastructure, and shall be referenced in the 
water system's Permit to Operate. 
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4.2 Construction Permits 

4.2.1 Application Requirements 

(a) An application for a construction permit shall be made on an application form provided 
by the Secretary, signed by the applicant, and shall be accompanied by, but not limited to, 
maps and detailed plans and specifications of the Public water system prepared by or 
under the direction of a Registered Professional Engineer, other than exceptions as 
provided in Paragraph 4.0.2. 

(b) Applications for permits to construct Public Non-Transient Non-Community and 
Public Transient Non-Community water systems shall follow the requirements as 
described in Appendix A, Parts 11 and 12. 

4.2.2 Long Range Plan and Engineer's Report 

In addition to meeting applicable requirements of this rule, all new Public Community 
and Non-Transient Non-Community water systems shall submit a long range plan 
(including but not limited to managerial capacity and financial capacity criteria. See 
Appendix B) and an Engineer's Report (See Appendix A, Subpart 1.2). This plan and 
report must be approved by the Secretary and a determination made that the system has 
demonstrated capacity in accordance with Subchapter 21-15 and other applicable 
requirements prior to issuance of a construction permit. 

4.2.3 Deviation from Approved Plans & Specifications 

New water systems and modifications to water systems shall be constructed in 
accordance with the plans and specifications approved by the Secretary. Proposed 
deviations from the approved plans or specifications, operating units, the functioning of 
water treatment processes, or proposed change in the quality of the water to be delivered 
must be submitted in writing, except for minor field changes, for review and approval. A 
construction permit shall be obtained or amended by the Secretary before such changes 
are made. 

4.2.4 Suspension and Revocation of Construction Permits 

A construction permit may be suspended or revoked in accordance with Section 3.2 of 
this rule. 

4.2.5 Site Restrictions 

To the extent practicable, no new or expanded water system, or parts thereof, shall be 
located at a site which: 
(a) is subject to adverse effects from potential sources of contamination; 
(b) is subject to adverse effects from natural disasters; or 
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(c) is located within the floodplain of a 100 year flood (except for sources and water 
lines). 

4.2.6 Permit Conditions 

Construction permits issued under this rule may include, but shall not be limited to, 
conditions which: 
(a) limit the duration of the permit; 
(b) require construction in accordance with the approved plans; 
(c) require observation of construction under the general supervision of a Registered 

Professional Engineer; 
(d) require special studies or testing to evaluate risk of contamination; 
(e) state that the permit is not transferable; 
(~ require operation and maintenance manual, certified operator, and application for 

permit to operate before the system and/or its alterations and/or additions is 
placed in operation; and 

(g) require submission of record drawings prior to obtaining an Operating Permit. 

4.2.7 Term of Construction Permits 

For Public Community, Public Non-Community, and Domestic Bottled water 
systems, a construction permit shall be valid for two years, and may be renewed at the 
discretion of the Secretary. 

4.2.8 Avoidance of Public Health Hazard or Risk 

A construction permit for a Public water system shall not be issued or renewed if the 
Secretary determines that operation of the system will constitute a public health hazard or 
public health risk. 

4.2.9 Public Service Board 

In cases where the Public Service Board has authority over a water system, a condition of 
any construction permit issued will require that the applicant receive a Certificate of 
Public Good (CPG) from the Board prior to commencing any construction. In the event 
that the CPG requires material modifications to the approved plans and specifications, the 
applicant must receive an amended construction permit from the Secretary before 
beginning construction. 

Water systems under the jurisdiction of the Public Service Board are specified in 30 
V.S.A., §203(3), and are generally any system, not municipally owned, which sells water 
to one or more users. Applicants are encouraged to contact the clerk of the Public 
Service Board for additional information. 

An applicant for a construction permit under this rule is responsible for timely application 
to the Public Service Board for its approval of the proposed water system and its rates. 
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Subchapter 21-5 OPERATING PERMITS 

Introduction 

This subchapter applies to: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community water systems; 
(c) Public Transient Non-Community water systems and 
(d) Domestic Bottled water systems. 

5.1 Prohibitions 

No person shall conduct, control, manage, operate or maintain a Public water system 
without first receiving from the Secretary an operating permit. 

5.2 Posting of Permit 

The water supplier shall post the current and valid operating permit in a conspicuous 

place at the Public water system headquarters or Public water system treatment plant. 

5.3 Operating Permits 

5.3.1 Application for an operating permit shall be submitted to the Secretary, signed by the 

owner and shall contain such information as may be requested by the Secretary to enable 

him or her to determine whether the facility and its operation will comply with this rule. 

(a) Application for an operating permit for a Public water system shall be made at 
least 30 days before the actual operation of the Public water system is to begin. 

(b) In the event of an intended change, or an actual change, in the ownership of a 
Public water system, a written application for an operating permit shall be made 

by the prospective owner at least 30 days before the proposed change or actual 
change, and where applicable, notification shall be made to the Public Service 
Board (see Sections 4.2.9 and 3.6 above). 

(c) Applications for new Public water systems shall include appropriate 
documentation to verify compliance with the construction permit conditions for 
the water system. 

5.3.2 An operating permit shall be valid for the period of time specified in the permit and may 

be amended by the Secretary to include new standards or requirements. 

53.3 A Public water system operating permit shall only be issued or renewed upon a finding 

by the Secretary, included in the permit that operation of the system will comply with this 

Rule and will not constitute a public health hazard or significant public health risk. Such 

finding shall be based on a review of the application and other applicable information. 

The Secretary may exempt Public water systems, or portions of those systems, which 
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were in existence prior to September 24, 1992, and which do not pose a significant public 
health risk, from Appendix A requirements. 

5.3.4 The owner shall be the applicant for an operating permit. 

5.4 (Reserved) 

5.5 Conditions 

Public water system operating permits issued under this rule may include, but shall not 
be limited to, conditions which: 

(a) Require the construction, installation, operation and maintenance of any purification, 
disinfection or other water processing or treatment facility in accordance with this rule; 

(b) Require notification of the characteristics of the water provided by the system to the 
public by letter, notice or other means deemed appropriate by the Secretary in accordance 
with Subchapter 21-10 of this rule; 

(c) Limit the number of connections to the system where the water system is not suitable to 
serve future connections; factors limiting the number of connections to the system may 
include, but shall not be limited to: 
(1) Inadequate water quantity to meet the demand of the water system as 

determined by the Secretary, in accordance with Appendix A of this rule; 
(2) A water system operating without a permitted water source; or 
(3) Repeated MCL violations. 

(d) Limit maximum and daily output of the system or source. 
The maximum daily output and average daily output of the system or source shall be 
determined by the Secretary during the source permitting process in accordance with Part 
3 of Appendix A. Factors limiting the maximum and daily output of the system or source 
may include, but shall not be limited to: 
(1) type of source; 
(2) safe yield; 
(3) potential or actual sources of contamination; 
(4) construction limitations; or 
(5) interference problems. 

(e) Require the development and submission to the Secretary of a long range plan for 
expansion, capital improvement and future service area including items contained in 
Appendix B. 

( fl Contain any additional conditions, requirements, schedules, restrictions, monitoring or 
testing programs which are deemed necessary to assure compliance with this rule, or to 
prevent risk to public health. 
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(g) Require the submission of reports on the attainment of milestones established within the 
permit to the Secretary within fifteen (15) days after the required completion date of the 
milestone, signifying it has been attained. If the milestone has not been attained, the 
submission shall document the reasons for non-attainment and shall request in writing 
that the Secretary amend the permit. The Secretary shall review the permit and reasons 
given for non-attainment and may amend the permit or proceed with enforcement action 
against the Public water system. 

(h) Require the development, submission to the Secretary, and implementation of a water 
conservation plan as outlined in Appendix B. 

(i) Require the development, submission to the Secretary, and implementation of a Source 
Protection Plan as outlined in Subchapter 21-16. 

(j) Require the payment of permit fees. 
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Subchapter 21-6 DRINKING WATER QUALITY 
REQUIREMENTS 

Introduction 

This subchapter applies to: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic and Imported Bottled water systems. 

6.1 General Requirements 

6.1.1 Public water systems (except as provided by Subsection 6.1.4) shall comply with the 
maximum contaminant levels (MCLs), maximum residual disinfectant levels (MRDLs), 
monitoring requirements, routine sampling and repeat sampling requirements, treatment 
techniques, reporting requirements and public notification requirements for 
microbiological, inorganic chemical, organic chemical, radiological, and disinfection 
byproduct contaminants established in this subchapter, Subchapter 21-11, and in 40 CFR, 
Parts 141 and 143. The monitoring requirements in this subchapter and Subchapter 21-11 

are minimums. Additional monitoring may be required by the Secretary to insure 
protection of public health and welfare. Water suppliers are encouraged to comply with 
Maximum Contaminant Level Goals where they have been established (see Section 
6.14). The Secretary may grant exemptions to the required monitoring for Public water 
systems which purchase their source water from other permitted systems. 

6.1.2 Samples required in this subchapter shall be collected, transported, and analyzed 
according to methods approved by the Vermont Commissioner of Health, EPA's 
approved test methods in 40 CFR Part 141, and the methods identified in Section 6.17. 
The analyses shall be done only by the Vermont Department of Health laboratory or by 
other laboratories certified by the Vermont Department of Health, except that 
(a) turbidity, chlorine, daily fluoride monitoring, corrosion control chemicals, color, 

specific conductance, temperature, residual disinfectant concentration, and pH as 
required by this subchapter, may be tested by certified water system operators; 

(b) Imported Bottled water systems located in the United States may submit results 
from laboratories inside that United States that are certified by the primacy agent 
for the EPA Public Water System Supervision Program in that state or accredited 
by a state or an authority recognized by the National Environmental Laboratory 
Accreditation Program; or located outside the United States may submit results 
from laboratories outside the United States that are certified by the appropriate 
national, regional or provincial governing agent; and 

(c) Analysis of samples taken in compliance with Section 6.18 shall only be 
conducted by laboratories that have been certified by the Vermont Department of 
Health to analyze samples for PFHxS, PFHpA, PFNA, PFOS, and PFOA pursuant 
to EPA Method 537.1, or an alternative method authorized by the Secretary 
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pursuant to Section 6.17.2, and to report results at the minimum reporting level of 

0.000002 mg/L. 

6.1.3 Approved analytical requirements for contaminants are established in 40 CFR, Part 141, 

except the approved analytical requirements for PFHxS, PFHpA, PFNA, PFOS, and 

PFOA, which is established in Section 6.17. The Vermont Commissioner of Health, with 

the concurrence of the US Environmental Protection Agency, .may approve any alternate 

analytical technique which is substantially equivalent in both precision and accuracy to 

any method specified in 40 CFR, Part 141 or Section 6.17. 

6.1.4 Public water systems, except Imported Bottled water systems, shall comply with the 

sampling requirements established in this section and in 40 CFR, Part 141 unless a 

waiver has been granted in writing by the Secretary. Waiver of sampling requirements 

may be for specified contaminants and may be based on a Source Protection Plan which 

includes a vulnerability assessment, a susceptibility assessment, and the analytical results 

of previous sampling and waivers will be consistent with the waiver criteria specified in 

40 CFR Parts 141 and 142. 

6.1.5 Public water systems, except Imported Bottled water systems, are required to sample 

and report on source water quality as part of the Source Perinit process in Appendix A 

Part 3. 

6.1.6 Community and Non-Transient Non-Community and Domestic Bottled water 

systems shall monitor for the contaminants as noted in Tables 6-1 and 6-2 of this section. 

Transient Non-Community water systems shall monitor for the contaminants listed in 

Tables A11-5 and A11-6 in Appendix A, Part 11. 

6.1.7 Notwithstanding the reference to "all Public water systems" or "public water systems" in 

Sections 6.2, 6.3, and 6.5 through 6.11, Sections 6.2, 6.3, and 6.5 through 6.11 do not 

apply to Imported Bottled water systems. Subchapter 21-11 establishes the monitoring 

requirements for Imported Bottled water systems. 

6.1.8 When applying Sections to 6.6, 6.8, 6.9, and 6.10 to Domestic Bottled water systems, the 

sampling location of "entry point to the distribution system" shall mean the following 

locations: locations representative of each source prior to treatment and from each 

finished bottled water product type and package size. 

6.1.8 When applying Sections to 6.2, 6.3, and 6.5 through 6.12 to Domestic Bottled water 

systems, sampling shall be at the frequency and number of samples identified in Table 6-

2. 
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6.2 Filtration and Disinfection of Surface Waters and Groundwater Under the Direct 

Influence of Surface Waters 

6.2.1 All Public water systems using surface water sources and groundwater sources under the 

direct influence of surface water (see definition in 40 CFR, § 141.2) must comply with the 

provisions of 40 CFR, Part 141, Subpart H, Filtration and Disinfection. 

Waivers of the requirements of this section may be granted by the Secretary, in 

accordance with the provisions of Subsection 6.2.2. 

6.2.2 The requirements of Subsection 6.2.1, to filter surface water sources and groundwater 

sources under the direct influence of surface water, may be waived by the Secretary, after 

a review conducted in accordance with the provisions of 40 CFR, §141.71, Criteria for 

Avoiding Filtration, and 10 V.S.A. Chapter 56, as amended. 

6.2.2.1 The Secretary shall review each application for a construction grant under 10 V.S.A., 

§1624 to determine whether the project qualifies for an avoidance of filtration waiver and 

shall notify the applicant of the results of that review. The applicant shall be afforded the 

opportunity to submit information in support of a positive finding. Criteria for evaluation 

under this subsection shall not prohibit human activity within the watershed of the source, 

provided that such human activity does not constitute a public health hazard or a 

significant public health risk. 

6.2.2.2 The Secretary shall grant an avoidance of filtration waiver to a Public water system when 

an applicant demonstrates that the water system has a proven record of delivering 

adequate quantities of clean and safe drinking water, and that adequate protection of the 

surface water source is or may be assured. An applicant under this section should contact 

the Drinking Water and Groundwater Protection Division for guidance on the 

demonstrations required in this section. 

6.2.2.3 Public water systems must comply with 40 CFR, § 141.71(a) for bacteria coliform 

concentrations; 40 CFR, § 141.71(a)(2) for turbidity; and with the provisions of 40 CFR, 

§141.71(b) for site-specific conditions, in order to avoid the filtration requirements of 

Subsection 6.2.1. 

6.2.2.4 If the Secretary denies an application for avoidance from the requirement to filter surface 

water, the owner of the water system may appeal the decision to the Water Resources 

Board within 30 days of such decision. 

6.2.3 All Public water systems using a groundwater source and any new proposed groundwater 

sources must obtain a determination by the Secretary as to whether the groundwater 

source is under the direct influence of surface water. 

The Secretary, when making the determination under this subsection, will use the criteria 

established under the provisions of 40 CFR, § 142.16 (b)(2)(i)(B) as set out in Appendix 

A, Subpart 3.4. 
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All water systems using groundwater sources shall provide the Secretary information 

necessary to determine whether a source is under the direct influence of surface water. 

6.3 Enhanced Filtration and Disinfection 

Public water systems that use surface water or groundwater under the direct influence of 

surface water and serve 10,000 people or more shall comply with the provisions of 40 

CFR, Part 141, Subpart P - Enhanced Filtration and Disinfection. See Subsection 7.9 for 
Composite Correction Program requirements. 

All Public water systems that use surface water or ground water that is under the direct 

influence of surface water shall comply with the provisions of 40 CFR, Subpart T 

Sections 141.500-571 and Subpart W Sections 141.700-723. The purpose of the Long 

Term 2 Enhanced Surface Water Treatment (LT2) rule is to reduce disease incidence 
associated with Cryptosporidium and other pathogenic microorganisms in drinking water. 

6.4 Disinfectant and Disinfection Byproduct Monitoring Requirements and Treatment 
Requirements for Control of Disinfection Byproduct Precursors. 

Public Community and Non-Transient Non-Community water systems which add a 

chemical disinfectant to the water in any part of the drinking water treatment process 
shall comply with the provisions of 40 CFR, Part 141, Subpart L Section 141.130-135, 
Disinfectant Residuals, Disinfection Byproducts, and Disinfection Byproduct Precursors 

and Subpart G — National Primary Drinking YVater Regulations: Maximum Contaminant 

Levels and Maximum Residual Disinfectant Levels. 

The Stage 2 Disinfection Byproduct (DBP) rule applies to Public Community and Non-

Transient Non-Community water systems that add and/or deliver water that is treated 

with a primary or residual disinfectant other than ultraviolet light. These systems shall 

comply with the provisions of 40 CFR Part 141, Subpart U Section 141.600-605 and 
Subpart V Section 141.620-629. The Stage 2 DBP rule builds upon earlier rules that 
addressed disinfection byproducts to improve drinking water quality and provide 
additional public health protection from disinfection byproducts. 

6.5 Lead and Copper 

All Public water systems, except Domestic Bottled water systems, shall comply with the 
provisions of 40 CFR, Part 141, Subpart I, Control of Lead and Copper, including 
§141.80-91. 

6.6 Bacteriological Monitoring Requirements 

6.6.1 All Public water systems shall comply with the provisions of 40 CFR, Part 141, Subpart 

Y Revised Total Coliform Rule including §141.851-861 except as identified in Sections 

6.6.2.1 and 6.6.2.2 below. 
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a) All public water systems shall maintain documentation of personnel performing 
sampling, monitoring, and site assessments, including, as a minimum, the name and 

qualifications of the personnel. 
b) All plans, procedures, proposed schedules, and requests shall be submitted in writing to 

the Secretary. For a request, the system shall state the request and basis for the request 

and include any supporting documentation. 

6.6.2 All Public water systems shall conduct coliform sampling in accordance with 40 CFR, 

§141.853 General monitoring requirements for all public water systems. 

6.6.2.1 Routine monitoring required for all Public systems. All Public systems shall collect the 

number of routine samples based on their respective populations as identified in 
Appendix C. Reduced monitoring shall not be permissible at any public drinking water 

system.: Baseline Monitoring frequency shall be established as follows: 

a) Community Systems shall collect routine samples on a monthly frequency; 

b) Seasonal Systems shall collect routine samples on a monthly frequency the months in 

which they are in operation; 

c) All systems using surface water as a source shall sample on a monthly frequency; 

d) All Non-community systems serving over 1,000 users in population, regardless of 
source type, shall sample on a monthly frequency. 

e) All non-community systems, using only groundwater, operational year-round, and 
serving 1,000 or fewer users shall collect routine samples on a quarterly frequency 

unless and until triggering increases monitoring as identified in 40 CFR 
§141.8540(1) - (~(4). 

6.6.2.2. Repeat Sampling: Repeat sampling under 40 CFR 141.858 directs water systems to 

collect repeat samples within 24 hours of notification of a total coliform or E. coli present 

sample. The system shall, on the same day, collect no fewer than three repeat samples 

for each total coliform-positive sample found. 

a) Should a routine sample result show the presence of E. coli, the water system shall 

collect repeat samples within 24 hours of being notified of the result. If the system is 

unable to collect repeat samples within 24 hours of being informed of the result, it shall 

implement a boil water notice until the system receives results of the repeat samples and 

documents that all repeat sample results are total coliform absent. Repeat samples shall 

be collected pursuant to the same procedures and notification requirements under 40 CFR 

141.858f the system violates the E. coli MCL under 40 CFR 141.860(a), the system must 

update the boil water notice to inform users of violation of the E. coli MCL, complete a 

Level 2 site assessment, address all sanitary defects identified, and collect the necessary 

number of samples required to lift the boil water notice based on the total water system 

population as identified in Appendix C. 
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b) Should a routine sample show only the presence of total coliform (E. coli absent), the 
twenty-four hour time limit to collect repeat samples may be extended to seven days from 

the date of notification of the total coliform positive sample (E. coli absent) when one or 

more of the following conditions beyond the control of the public water system prevent it 
from complying: 

(i) Collection of samples within twenty-four hours would result in the holding 
time being exceeded before analysis is started due to limited delivery or courier 
service or a laboratory not being open. 

(ii) Sample bottles could not be obtained due to certified laboratories being closed 
on a weekend or holiday. 

(iii) Extreme weather conditions create unsafe travel or on-site conditions for the 
person collecting the samples. 

c) Upon a request from a public water system, the Secretary may extend the twenty-four-
hour limit on a case-by-case basis when the public water system has a logistical problem 
collecting the repeat samples within twenty-four hours other than those specified in this 
paragraph or when one or more of the conditions in paragraph (b) above create an 
unavoidable delay longer than seven days. When an extension is granted by the 
Secretary, the Secretary shall specify and document how much time the public water 
system has to collect repeat samples. 

d) Results of all routine and repeat samples taken under 6.6.2.2 not invalidated by the 

State must be used to determine whether a coliform treatment technique trigger specified 

in 40 CFR 141.859(a) has been exceeded. 

6.6.2.3 Upon triggering monthly monitoring under 6.6.2.1.e above, to return to quarterly 
monitoring, the groundwater, non-community system, serving under 1,000 in population, 

on a year-round basis shall: 

(a) complete a sanitary survey or voluntary Leve12 Site Assessment by the State or a 

party approved by the State; 

(b) be free of sanitary defects; 

(c) have a protected source; and 

(d) have a clean compliance history for the previous 12 consecutive months. 

6.6.3 Seasonal water systems shall: 

(a) conduct coliform sampling in the months in which the systems serves water to a public 
population. 
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(b) complete the seasonal startup form and certification regardless of whether the system 

remains pressurized in the off season. 

(c) submit completed start up certification form within 10 days of the end of the month in 

which the system opens to the public. 

(d) collect a routine monthly coliform sample within the first month in which they open. 

6.6.4 All public water systems shall have a coliform sample siting plan that identifies sampling 

locations and schedules representative of the water in the distribution system. These plans 

shall be on a form provided by the Secretary and shall be subject to review and approval 

by the Secretary. Sample siting plans shall be reviewed during each sanitary survey, 

following water system upgrades that the Secretary identifies as impacting the sampling 

locations or adequate water system representation, following changes in water quality or 

system hydraulics, or otherwise at the discretion of the Secretary. Sample siting plans and 

adequacy of existing sampling locations shall be reviewed as part of the Level 1 and 

Leve12 Site Assessments. 

6.6.4.1 Special Monitoring Evaluation: Sanitary Surveys are performed at CommuniTy systems 

within every 3 years and every 5 years at NTNC and TNC systems. During sanitary 

surveys, regardless of system size, staff shall review the sample siting plan and sampling 

locations to ensure the plan accurately reflects the distribution system. Staff shall ask to 

visit or view at least one of the sampling locations, if not more, based on availability and 

feasibility, to ensure the sanitary integrity is not suspect and to ensure adequate 
representation. Rule management staff shall perform a compliance review and 
consultation to confirm the system is sampling according to the minimum required 

frequency. 

6.6.5 Site assessments and Sanitary Defects: 

6.6.5.1 Level 1 Site Assessments require a completed state-generated form and avalidly-certified 

drinking water system operator of the same class as or greater class than the water system 

shall conduct the assessment. 

6.6.5.2 Level 2 site assessments require the completion of astate-generated form and the State or 

a State-approved party shall complete the assessment. 

6.6.5.3 Sanitary defects are anything that can allow contamination into the water system or that 

identify an imminent failure of an existing barrier. 

6.6.5.4 a) Consultation with the State for Level 1 Site Assessments: 

Systems shall complete the assessment and submit the form within 30 days. These are 

completed by any certified operator of the same class of the system or greater. The forms 

have contact phone numbers for Division staff to assist in the process if the system has 

questions while performing the assessment.. Systems must seek an extension in writing;
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using the Level 1 form if additional time is required for the assessment. Staff will 

follow-up with the necessary system personnel after manually reviewing the form if there 

is need for discussion. 

b) Leve12: 

Leve12 site assessments are conducted by trained individuals or Division staff. The 

forms have contact phone numbers for Division staff to assist in the process if the system 

has questions while performing the assessment. Systems must seek an extension in 

writing;  using the water system portion of the Leve12 form if additional time is required 

for the assessment. 

Staff will follow-up with the necessary system personnel after manually reviewing the 

form if there is need for discussion. 

6.6.4 All Public water systems that use groundwater, except public water systems that combine 

all of their ground water with surface or with ground water under the direct influence of 

surface water prior to treatment under Subpart H, must comply with the provisions of the 

Ground Water Rule 40 CFR Subpart S, Sections 141.400-141.405. For the purposes of 

this subpart, "ground water system" is defined as any public water system meeting this 

applicability statement, including consecutive systems receiving finished ground water. 

The fecal indicator for all public water systems in Vermont shall be E.coli. 

6.7 Turbidity Monitoring Requirements 

6.7.1 All Public water systems shall meet the turbidity monitoring requirements of 40 CFR, 

Sections 141.22 and 141.74. 

6.7.2 A monthly turbidity monitoring report shall be submitted to the Secretary within ten days 

after the end of the month (See Subchapter 21-9). 

6.8 Inorganic Chemical Monitoring Requirements 

6.8.1 All Public water systems shall conduct inorganic chemical monitoring in accordance 

with 40 CFR § 141.23, Inorganic Chemical Sampling and Analytical Requirements. 

Compliance with the MCL for arsenic shall be determined by the methods described in 

40 CFR 141.23. 

6.9 Organic Monitoring Requirements 

All Public water systems shall conduct organic chemical monitoring in accordance with 

40 CFR § 141.24, Organic Chemical, Sampling and Analytical Requirements. 

6.10 Radionuclide Monitoring Requirements 
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All Public water systems shall conduct radionuclide monitoring in accordance with 40 

CFR, § 141.26, Monitoring Frequency for Radioactivity in Community water systems. 

6.11 Recycle Provisions 

All Public water systems using surface water sources and groundwater sources under the 

direct influence of surface water (see definition in 40 CFR, § 141.2) must comply with the 

provisions of 40 CFR, Part 141, Subpart H, Recycle Provisions. 

6.12 Maximum Contaminant Levels 

The Maximum Contaminant Levels and Maximum Residual Disinfectant Levels of 40 

CFR Part 141 are adopted herein. The Secretary, with the concurrence of the Vermont 

Commissioner of Health, has established a more stringent MCL for uranium (listed in 

Table 6-1) than published in 40 CFR, Part 141. The Secretary has also adopted the 

Vermont Department of Health's Health Advisory for Nickel as an MCL and the 

Vermont Department of Health's Health Advisory for five per- and polyfluoroalkyl 

substances (PFHxS, PFHpA, PFNA, PFOS, and PFOA) as a cumulative (sum of a115 

analyte results) MCL. 

Table 6-1 summarizes the contaminants and the maximum contaminant level (MCL) and 

maximum residual disinfectant level (MRDL) standards which apply to Public water 

systems. If any discrepancy exists between the values in Table 6-1, with the exception of 

nickel, uranium, PFHxS, PFHpA, PFNA, PFOS, and PFOA, and the referenced sections 

in 40 CFR, Part 141 for MCLs and MCLGs, the MCLs in 40 CFR, Part 141 shall apply. 

Table 6-1 also summarizes the maximum contaminant level goals (MCLG) and the 

maximum residual disinfection level goals (MRDLG) which apply to Public water 

systems. If any discrepancy exists between the values in Table 6-1, with the exception of 

nickel and uranium, and the referenced sections in 40 CFR, Part 141, the MCLGs and 

MRDLGs in 40 CFR, Part 141 shall apply. 

The provisions of 40 CFR, § 142.63, prohibiting variances and exemptions from the MCL 

for total coliform, is adopted herein. 
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Table 6-1 - CONTAMINANT STANDARDS 

C(~\ 1~i1~11NANT S~f~:~ND:11:D I~1CLG or Iiliti~il 
1~iCL c~r'~1KI~L as ~1EZDLG Source 
noted (~n~il unless has noted) Testing 
utl~c~~wise noted * IZe wired 

L Microbiological MCL ~ MCLG 

A. Total coliform bacteria None Zero Yes 
(including 
fecal 
coliforms 
and 
Escherichia 
coli 

B. Fecal Coliform or When the system Zero Yes 
Escherichia coli (E. has an E. coli-
coli) repeat samples positive repeat 

sample following a 
total-coliform 
routine sample; a 
total coliform-
positive repeat 
sample following 
an E. coli-positive 
routine sample; the 
system fails to take 
all required repeat 
samples following 
an E. coli-positive 
routine sample; or 
the system fails to 
test for E. coli 
when any repeat 
sample tests 
positive for 
coliform 

Giardia lamblia ---- zero Only if 
MPA 
testing 
re wired 

Viruses --- zero No 

Legionella --- zero No 

Cryptosporidium --- zero Only if 
MPA 
testing 
re wired 
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CON~~:~~11N~'1~~~1 S~ I~ANI~.aRD ~~ICLG or Initial 

~iCL orMRDL a~ ~1RDT:G Sc~urc~ 

ni~ted (mgll unless (a~ not~~l1 Testing 

otfaer~~Gise noted Re uircd 

2. Turbidity ~ Yes 

A. Unfiltered systems See 40 CFR, --- ---

required to install § 141.13 

filtration 
B. Unfiltered systems that See 40 CFR, --- ---

have been granted § 141.71 

approval for avoiding 
filtration 

C. Conventional, Direct, See 40 CFR, --- ---

Slow Sand, §141.73 

Diatomaceous earth 
filtration and other 
filtration technolo ies 

3. Priruary Inorganic MCL MCLG 

Chemicals 
Arsenic 0.010 mg/1 zero Yes 

Asbestos 7 million 7 million No 

fibers/liter (longer fibers/liter 

than 10 um) (longer 
than 10 
um 

Barium 2 mg/1 2 mg/1 Yes 

Cadmium 0.005 mg/1 0.005 mg/1 Yes 

Chromium 0.1 mg/1 0.1 mg/1 Yes 

Copper 13 mg/1 (Action 1.3 mg/1 Yes 

Level 

Fluoride 4.0 mg/1 4.0 mg/1 Yes 

Lead 0.015 mg/1 (Action zero Yes 

Level 

Mercury 0.002 mg/1 0.002 mg/1 Yes 

Nitrate 10.0 (as Nitrogen) l 0mg/1 (as Yes 
Nitro en 

Nitrite 1.0 (as Nitrogen) 1 mg/1 (as Yes 
Nitro en 

Total nitrate & nitrite 10.0 (as Nitrogen) 10 mg/1 (as Yes 
Nitro en 

Selenium 0.05 mg/1 0.05 mg/1 Yes 
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CO~ITAMI~~:~N~f S~I`~NDARD ~1CLG or Initial 
~ICL or :~1IZDL as i~1RC)LG Source 
noted (m~-'I unless (a5 noted) ~l~estin~ 
otherwise notec~~ ~~ lle wired 

Antimony 0.006 mg/1 0.006 mg/1 Yes 

Beryllium 0.004 mg/1 0.004 mg/1 Yes 

Cyanide (as free cyanide) 0.2 mg/1 0.2 mg/1 Yes 

Nickel 0.1 mg/1 0.1 mg/1 Yes 

Thallium 0.002 mg/1 0.0005 Yes 
mg/1 

4. Disinfection By- MCL MCLG 
roducts 

Bromodichloromethane 0.080 mg/1 as the Zero No 
Dibromochloromethane sum of all 0.06 mg/1 
Tribromethane concentrations Zero 

(Bromoform) (Total 
Trichloromethane Trihalomethanes): 0.07 mg/1 

Chloroform 0.080 m /1 
Monochloroacetic acid 0.060 mg/1 as the 0.07 mg/1 No 
Dichloroacetic acid sum of all Zero 
Trichloroacetic acid concentrations 0.02 mg/1 
Monobromoacetic acid (Haloacetic acids No MCLG 
Dibromoacetic acid five HAAS No MCLG 

Bromate (systems treating 0.010 mg/1 zero No 
with ozone 

Chlorite (systems treating 1.0 mg/1 0.8 mg/1 No 
with chlorine dioxide 

5. Disinfectant residuals MRDL MRDLG 

Chlorine 4.0 mg/1 (as Cla) 4 mg/1 (as No 
Clz 

Chloramines 4.0 mg/1 (as Cla) 4 mg/1 (as No 
Clz 

Chlorine Dioxide 0.8 mg/1 (as CIZ) 0.8 mg/1 (as No 
Cl2 

6. Volatile Organic MCL MCLG 
Chemicals 

Vinyl Chloride 0.002 mg/1 zero Yes 

Benzene 0.005 mg/1 zero Yes 

Carbon Tetrachloride 0.005 mg/1 zero Yes 

1,2-Dichloroethane 0.005 mg/1 zero Yes 
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CONTAMINANT STA~~DARD 
MCL or i~-~IIZDL as 
noted (m~~%"I unless 
otherwise tinted * 

MC'LG oi~ 
MRDLG 
(a~ noted) 

li~itial 
Source 
Testing 
Re uirzd 

Trichloroethylene 0.005 mg/1 zero ~ Yes 

para-Dichlorobenzene 0.075 mg/1 0.075 mg/1 Yes 

1,1-Dichlorethylene 0.007 mg/1 0.007 mg/1 Yes 

1,1,1-Trichloroethane 0.2 mg/1 0.2 mg/1 Yes 

cis-1,2-Dichloroethylene 0.07 mg/1 0.07 mg/1 Yes 

1,2-Dichloropropane 0.005 mg/1 zero Yes 

Ethylbenzene 0.7 mg/1 0.7 mg/1 Yes 

Monochlorobenzene 0.1 mg/1 0.1 mg/1 Yes 

o-Dichlorobenzene 0.6 mg/1 0.6 mg/1 Yes 

Styrene 0.1 mg/1 0.1 mg/1 Yes 

Tetrachloroethylene 0.005 mg/1 zero Yes 

Toluene 1 mg/1 1 mg/1 Yes 

trans-1,2-Dichloroethylene 0. 1 mg/1 0.1 mg/1 Yes 

Xylenes (total) 10 mg/1 10 mg/1 Yes 

Dichloromethane 0.005 mg/1 zero Yes 

1,2,4-Trichlorobenzene 0.07 mg/1 0.07 mg/1 Yes 

1,1,2-Trichloroethane 0.005 mg/1 0.003 mg/1 Yes 

7. Synthetic Organic 
Chemicals 

MCL MCLG 

Alachlor 0.002 mg/1 zero Yes 

Atrazine 0.003 mg/1 0.003 mg/1 Yes 

Carbofuran 0.04 mg/1 0.04 mg/1 Yes 

Chlordane 0.002 mg/1 zero Yes 

Dibromochloropropane 0.0002 mg/1 zero No 

2,4-D 0.07 mg/1 0.07 mg/1 Yes 

Ethylene Dibromide 0.00005 mg/1 zero Yes only for 
groundwater 
sources 

Heptachlor 0.0004 mg/1 zero Yes 
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CONT~~!~~1INANT STAND;aRD 
MCL. or 1~~1KDL as 
noted (m~~il unless 
otherwise noted ~~ 

niC1.G or 
~1CZDLG 
(a5 noted) 

Initial 
Sotn~cr 
Te~tir~~~ 
Re wired 

Heptachlor Epoxide 0.0002 mg/1 zero ~ Yes 

Lindane 0.0002 mg/1 0.0002 
m /1 

Yes 

Methoxychlor 0.04 mg/1 0.04 mg/1 Yes 

Polychlorinated biphenols 0.0005 mg/1 zero Yes 

Pentachlorophenol 0.001 mg/1 zero Yes 

Toxaphene 0.003 mg/1 zero Yes 

2,4,5-TP Silvex 0.05 mg/1 0.05 mg/1 Yes 

Benzo[a]pyrene 0.0002 mg/1 zero Yes 

Dalapon 0.2 mg/1 0.2 mg/1 No 

Di(2-ethylhexyl) adipate 0.4 mg/1 0.4 mg/1 Yes 

Di(2-ethylhexyl) phthalate 0.006 mg/1 zero Yes 

Dinoseb 0.007 mg/1 0.007 mg/1 Yes 

Diquat 0.02 mg/1 0.02 mg/1 No 

Endothall 0.1 mg/1 0.1 mg/1 No 

Endrin 0.002 mg/1 0.002 mg/1 Yes 

Glyphosate 0.7 mg/1 0.05 mg/1 No 

Hexachlorobenzene 0.001 mg/1 zero Yes 

Hexachlorocyclopentadiene 0.05 mg/1 0.05 mg/1 Yes 

Oxamyl (Vydate) 0.2 mg/1 0.2 mg/1 Yes 

Picloram 0.5 mg/I 0.5 mg/1 Yes 

Simazine 0.004 mg/1 0.004 mg/1 Yes 

2,3,7,8-TCDD (Dioxin) 3 x 10-8 mg/1 zero No 

8. Radionuclides MCL MCLG 
Gross Alpha Particle 
Activity (including radium-
226 but excluding radon 
and uranium 

15 pCi/1 zero Yes 

Combined Radium-226 and 
Radium-228 

5 pCi/12 zero Yes 

Uranium 20 ug/1 zero Yes 
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CONTAMINANT 5~1~-1V~llARD ~~1CI.G or Initial 
~'ICL or MIZDL ~s [~~1RDLG Source 
noted (mg/1 unless (a~ noted) ~i~e~~tin« 
otherwise noted)' Pie uirzd 

Beta particle and photon An annual dose zero No 
radioactivity from man- equivalent to the 
made Radionuclides) total body or any 

internal organ 
greater than 4 
millirem/year 
mrem/ ear 3

Gross Beta Activity) 50 pCi/1 --- No 

Tritium) 20,000 pCi/1 --- No 

Strontium-901 8 pCi/15 --- No 

K. TreatmenfTcchnique MCLG 

Acrylamide ---- zero No 

Epichlorohydrin ---- zero No 

9. Per- and Ci~mulativeMC'L MCLG 
pol~~tluoroalkyl 
substances FAS) 

Perfluorohexane sulfonic 0.000020 mg/16 zero Yes 
acid PFHxS 

Perfluoroheptanoic acid 0.000020 mg/16 zero Yes 
PFH A 

Perfluorononanoic acid 0.000020 mg/16 zero Yes 
PFNA 

Perfluorooctanesulfonic 0.000020 mg/16 zero Yes 
acid PFOS 

Perfluorooctanoic acid 0.000020 mg/16 zero Yes 
PFOA 

* The conversion from mg/1 to ug/1 is 1 mg/1=1000 ug/1. As an example 5 mg/1 is equal to 5000 ug/I. 
The conversion from mg/1 to ng/1(ppt) is 1 mg/1=1,000,000 ng/1(ppt). As an example, 0.000020 mg/1 is 20 
ng/1.20 ng/1 is equivalent to 20 ppt. 

1 Public Community Water Systems designated by the Secretary as vulnerable must sample for this 
contaminant 

2 The combined radium-226 and radium-228 value is determined by the addition of the results of the 
analysis for radium-226 and radium 228. 

3 See 40 CFR § 141.66(d) for calculation of the MCL. 
4 Average annual concentration assumed to produce a total body or organ doses of 4 mrem/yr. For tritium the 

critical organ is total body. See 40 CFR § 141.66. 
5 Average annual concentration assumed to produce a total body or organ doses of 4 mrem/yr. For strontium-

90 the critical organ is bone marrow. See 40 CFR § 141.66. 
6 The MCL is 0.000020 mg/L for any combination of these PFAS: PFOA, PFOS, PFHxS, PFHpA, and 

PFNA. 
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Table 6-2 — DOMESTIC BOTTLED WATER MONITORING REQUIREMENTS 

Category of Sampling Number of Samples 
Contaminant~l~ Frequency 

Source Product 

Microbiological 
Total Coliform Monthly~2~ 1 4 
Heterotrophic Plate Count Monthly~z~ 1 4 
HPC 

Primary Inorganic 3 Years 1 1 
Chemicals (including lead 
and co er 
Volatile Organic Chemicals 3 Years 1 1 

Synthetic Organic 3 Years 1 1 
Chemicals 
Per- and polyfluoroalkyl See § 6.18 
substances PFAS 
Radionuclides: Gross 3 Years 1 1 
Alpha, Combined Radium 
226 & 228, and Uranium 

Disinfectant By-products According to 40 CFR, Part 141, Subpart L 
and Disinfectant Residual 

~1> See Table 6-1 for a detailed list of contaminants and associated MCLs and 
MRDLs. 

~2~ If bottling does not occur monthly, a letter must be submitted in place of the 
monthly sample to avoid receiving a monitoring violation. 

6.13 Secondary Standards 

(a) All new Public Community, Domestic Bottled, and Public Non-Transient Non-
Community water systems shall initially monitor for the contaminants contained in 
Table 6-3 except for Aluminum, Copper, Fluoride, Foaming Agents, Silver, Sulfate, and 
Zinc. Proposed water systems with contaminants exceeding these values may be required 
to treat or abandon the source, at the discretion of the Secretary. 

(b) Existing Public Community, Domestic Bottled, and Public Non-Transient Non-
Community water systems may be required to monitor and comply with the Secondary 

Standards contained in 40 CFR, Part 143 when the Secretary determines that monitoring 
and compliance is necessary to protect public welfare. When monitoring is required, the 
monitoring shall be conducted at every entry point to the water system's distribution 
system. Table 6-3 summarizes these secondary contaminants and the standards which 
apply to Public Community, Domestic Bottled, and Public Non-Transient Non-
Community water systems. If any discrepancy exists between the values in Table 6-3 
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with the exception of sodium and aluminum and the referenced sections in 40 CFR, Part 
143, then the standards in 40 CFR, Part 143 shall apply. 

Table 6-3 
S~COND:4RY CONTAMINANT STS\Tll~~2DS 

CONTr~~tIN;~N l STANI),1RD 
INITIAL SOURCr "TESTING 
REQUIRED? 

Aluminum 0.2 m /1 No 

Chloride 250 m /1 Yes 

Color 15 color units Yes 

Co er 1.0 m 2 Yes as Prima Contaminant 

Co1T'Oslvl 

Non-corrosive 
(between +0.5 and -0.5 Langelier 

Saturation Index Yes 

Fluoride 2.0 m 2 Yes as Prima Contaminant 

Foamin A ents 0.5 m /1 No 

Iron 0.3 m /1 Yes 

Man anese 0.05 m /1 Yes 

Odor 3 threshold odor number Yes 

H 6.5-8.5 Yes 

Silver 0.1 m /1 No 

Sodium 250 m /1 Yes 

Sulfate 250 m /1 No 

Total dissolved solids TDS 500 m /1 Yes 

Zinc 5 m /1 No 

(c) Existing Public Community and Non-Transient Non-Community water systems shall 
monitor for Iron and Manganese once every three years at every entry point to the 
distribution system. More frequent monitoring may be required when the Secretary 
determines it is necessary to protect public welfare or to ensure the efficacy of 
contaminant treatment techniques. 

(d) Additional monitoring requirement for Public Transient Non-Community water 
systems are contained in Appendix A Part 11. 

6.14 Maximum Contaminant Level Goals (MCLGs) 
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The Maximum Contaminant Level Goals (MCLGs) contained in 40 CFR Part 141 are 

herein adopted (see Table 6-1 and Section 6.12). The MCLGs in the referenced sections 

of 40 CFR Part 141 shall apply throughout the entire Public water system. 

A maximum contaminant level goal shall serve as the basis for• design for any proposed 

treatment units using best available technology on existing water systems and sources. 
Maximum contaminant level goals shall serve as the basis for design for new Public 

water systems. Where feasible, new sources shall meet maximum contaminant level 

goals without treatment. 

6.15 Health Advisories 

For contaminants which may be detected in a Public water system for which MCLs or 

MCLGs have not been adopted, and the Vermont Commissioner of Health has 
established a Vermont Health Advisory Level for it, the Secretary may adopt the 
Advisory Level as an MCL or MCLG. 

6.16 Treatment Techniques 

6.16.1 All Public water systems shall comply with the acrylamide and epichlorohydrin 
provisions of 40 CFR, Part 141, Subpart K, Treatment Techniques. 

6.17 Per- and Polyfluoroalkyl Substances Analytical Requirements 

6.17.1 The Secretary approves the following analytical requirements for PFHxS, PFHpA, 
PFNA, PFOS, and PFOA samples. 

6.17.2 Sample collection shall be conducted pursuant to EPA Method 537.1 or shall be 
conducted pursuant to a subsequently developed EPA-approved method for monitoring 
PFAS compounds in drinking water that the Secretary authorizes in writing for use by 
water systems. 

6.17.3 Data shall be reported to the nearest 0. 000001 mg/L. 

6.18 Per- and Polyfluoroalkyl Substances Monitoring Requirements 

6.18.1 Except as provided in Section 6.18.3, Public Community, Non-Transient Non-
Community, and Domestic Bottled water systems shall conduct sampling for PFHxS, 
PFHpA, PFNA, PFOS, and PFOA in accordance with this section to determine 
compliance with the maximum contaminant levels. 

6.18.2 The Secretary may require Public Transient Non-Community water systems to conduct 
sampling for PFH~cS, PFHpA, PFNA, PFOS, and PFOA in accordance with this section 

when contamination is known or suspected of being present to ensure protection of public 

health and welfare. 
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6.18.3 Public water systems, except Domestic or Imported Bottled water systems and Public 
water systems that cross state or international boundaries, that do not have their own 

source are not required to monitor for PFHxS, PFHpA, PFNA, PFOS, and PFOA. 

6.18.4 Sampling sites for entry point monitoring for per- and polyfluoroalkyl substances 

(1) Public water systems, except Domestic Bottled water systems, shall take a minimum of 

one sample at every entry point to the distribution system which is representative of each 

source after treatment. 

If a system draws water from more than one source and the sources are combined before 

distribution, for that sampling site the system shall sample at an entry point to the 
distribution system where water is representative of all sources supplying the entry point. 

(2) Domestic Bottled water systems shall take a minimum of one sample at locations 
representative of each source prior to treatment and one sample from each finished 

bottled water product type and package size. 

(3) Composite sampling among multiple entry points to the distribution system shall not be 

used. 

6.18.5 Frequency and timing of entry point monitoring for per- and polyfluoroalkyl substances 

(1) Systems shall take one sample annually at each sampling site identified in Section 6.18.4. 

(2) If annual monitoring results indicate no concentration above the reporting level of any 
combination of PFHxS, PFHpA, PFNA, PFOS, and PFOA at a sampling site identified in 
Section 6.18.4, then sampling shall be decreased to every three years (i.e., triennial 

sampling) at that sampling site. 

(3) If two consecutive triennial monitoring results indicate no concentration above the 

reporting level of any combination of PFI~S, PFHpA, PFNA, PFOS, and PFOA at a 
sampling site identified in Section 6.18.4, then sampling shall be decreased to every six 

years at that sampling site. 

(4) If any sampling results indicate a concentration above 15 ng/1 of any combination of 

PFHxS, PFHpA, PFNA, PFOS, and PFOA at a sampling site identified in Section 6.18.4, 

then sampling shall be increased to quarterly at that sampling site, beginning in the next 
quarter. 

(5) If four consecutive quarterly monitoring results demonstrate that concentrations are at or 

below 15 ng/1 of any combination of PFHxS, PFHpA, PFNA, PFOS, and PFOA at a 
sampling site identified in Section 6.18.4, then monitoring shall be decreased to annual at 

that sampling site. 
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(6) If an analyte found in a sample is present in the field reagent blank at a concentration 
greater than the reporting level, then all samples collected with the field blank are invalid 
and shall be recollected. 

(7) If any sampling results indicate a concentration above 20 ng/1~ of any combination of 
PFHxS, PFHpA, PFNA, PFOS, and PFOA at any sampling site, an additional 
confirmation sample shall be collected from that sampling site as soon as possible after 
the initial sample but no later than 10 business days after receipt of the lab report by the 
system. 

a. Each confirmation sample shall be accompanied by a field reagent blank and a 
trip blank supplied by the laboratory at which the confirmation sample will be 
analyzed. 

b. The confirmation sample shall be analyzed by the same analytical lab as was 
used for the original sample. 

c. If re-collection of the initial sample is required pursuant to Section 6.18.5(6), 
a confirmation sample based on that invalid initial sample is not required. 

d. Compliance with the MCL shall be determined pursuant to Section 6.18.6. 
e. The Secretary may waive the requirement to take a confirmation sample 

during quarterly (or more frequent) sampling subsequent to a sampling event 
when the system is out of compliance with the MCL for PFHxS, PFHpA, 
PFNA, PFOS, and PFOA. 

(8) Composite sampling shall not be used for confirmation samples. 

6.18.6 Determination of compliance with the MCL for per- and polyfluoroalkyl substances 

(1) A system is out of compliance with the MCL for PFHxS, PFHpA, PFNA, PFOS, and 
PFOA if the average of the initial sample and confirmation sample is greater than the 
MCL at a sampling site identified in Section 6.18.4. If a system fails to collect the 
required number of samples, compliance (average concentration) shall be based on the 
total number of samples collected. 

(2) Following a sampling event when a system is out of compliance with the MCL for 
PFHxS, PFHpA, PFNA, PFOS, and PFOA, and while the system is conducting 
monitoring on a quarterly (or more frequent) basis, the Secretary may determine that the 
system is in compliance with the MCL based on monitoring results received by the 
Secretary or a system may petition the Secretary to determine that they are in compliance 
with the MCL based on its monitoring results. The Secretary shall only determine that a 
system is in compliance with the MCL when water system completes steps necessary to 
address and reduce the PFHxS, PFHpA, PFNA, PFOS, and PFOA concentrations to the 
satisfaction of the Secretary and subsequent water quality results confirm a reduction in 
PFHxS, PFHpA, PFNA, PFOS, and PFOA concentrations. 

6.18.7 Additional raw water monitoring requirements 
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(1) If an entry point to the distribution system is supplied by more than one source, and the 
concentration for any combination of PFHxS, PFHpA, PFNA, PFOS, and PFOA for a 
sample taken at the entry point is above 15 ng/1, a sample from the raw water sample tap 
shall be taken for each source supplying the entry point, or as directed by the Secretary. 
The raw water sample shall be taken within 30 days of receipt of the lab report by the 
system of the results of the entry point sample. 

(2) The raw water monitoring data obtained pursuant to subsection (1) shall not be used to 
determine compliance with the MCL. The raw water monitoring data shall principally be 
used in the identification of remedy selection when non-compliance with the MCL has 
been identified pursuant to 6.18.6. 

6.18.8 Emergency response plan for per- and polyfluoroalkyl substances 

(1) Following a sampling event when a system is out of compliance with the MCL for 
PFHxS, PFHpA, PFNA, PFOS, and PFOA, the system shall develop, and submit to the 
Secretary for approval, an emergency response plan that requires interim and long-term 
measures to address the exceedance of the MCL. The response measures can include, but 
are not limited to: 

a. operational changes, such as discontinuing use of a contaminated source, 
using an alternative source (e.g., if there are at least two existing permitted 
source options), or water conservation; 

b. drilling the existing well deeper; 
c. if a second permitted source exists, blending; 
d. construction or use of an emergency source or connection to another public 

water system if available; 
e. point of use treatment or point of entry treatment managed and operated by 

the water system owner; and 
f. centralized treatment. 
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Subchapter 21-7 FACILITY AND OPERATION 
REQUIREMENTS 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic Bottled water systems. 

The design, construction, installation, extension, modification, location, maintenance and 
operation of all Public water systems and bottled water and bulk water plants or parts thereof 
shall comply with the requirements of this rule, Appendices A through D, and the relevant 
sections of 40 CFR, Part 141 as provided below. 

7.1 Operation & Maintenance 

7.1.1 Ali Public water systems except Transient Non-Community water systems shall have 
an Operation and Maintenance Manual approved by the Secretary and shall be operated 
in a manner consistent with the approved Operation & Maintenance Manual (See 
Appendix D). Transient Non-Community water systems with treatment are 
recommended to have an Operation and Maintenance Manual and to operate in 
accordance with it. 

7.1.2 All water storage tanks shall be comprehensively inspected, inside and out, every 5 years, 
except for newly constructed, newly painted (inside), or newly reconditioned tanks 
(inside and outside), which shall be inspected within 10 years of service and every 5 
years thereafter. The inspection of the outside of a buried or partially buried tank may be 
limited to exposed portions. The inspection, findings, and servicing documentation shall 
be retained in the water system's files for review upon request. 

7.2 Disinfection 

7.2.1 Disinfection facilities are required of all Public Community and Non-Transient Non-
Community water systems. Public Community and Non-Transient Non-Community 
water systems shall have the capability of continuous disinfection. Public water systems 
shall conform to the disinfection provisions of 40 CFR, § 141.72. Disinfection shall be 
administered as described in Subpart 4.3 of Appendix A. 

7.2.2 Continuously operating disinfection is required by the Secretary for all surface water 
sources and for groundwater sources under the direct influence of surface water. The 
Secretary may require intermittent or continuously operating disinfection for any other 
Public water system, when he or she determines it necessary for the protection of public 
health, including but not limited to sources determined to be vulnerable to pathogenic 
contamination (see Section 6.2). 
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7.2.3 Public water systems which provide filtration must provide disinfection treatment as 
required by 40 CFR, §141.72(b)(1)(2)(3). Residual disinfectant concentration of the 
finished water shall be monitored as required by 40 CFR, §141.74(c)(2)(3). 

7.2.4 As also stated in Appendix A 5.2.2, all products or chemicals which may come in contact 
with water intended for use in a Public water system shall meet American National 
Standards Institute/NSF International Standards, specifically ANSI/NSF Standards 60 
and 61. 

7.2.5 Disinfection facilities are recommended for all Transient Non-Community water 
systems. 

7.3 Fluoridation 

7.3.1 Public water systems which add fluoride to drinking water for dental health purposes, in 
addition to complying with the maximum contaminant levels established in Subchapter 
21-6, shall control the level of fluoride in accordance with current Centers for Disease 
Control and Prevention guidelines. 

7.3.2 Water systems that add fluoride shall test to determine the amount of fluoride in the 
finished water at least once per day, or more often if required by the Secretary. 

(a) Residual testing equipment shall enable measurement of fluoride to the nearest 
0.2 mg/1 in the range from 0.0 mg/1 to 4.0 mg/1. 

(b) Analyses for fluoride residual shall be conducted in accordance with the 
analytical recommendations set forth in the latest edition of Standard Methods for 
the Examination of Water and Wastewater, American Public Health Association, 
unless otherwise approved by the Secretary. 

(c) Results of daily fluoride tests shall be reported to the Secretary in accordance with 
Subchapter 21-9. 

7.3.3 Secondary Controls 

Secondary control systems for fluoride chemical feed devices shall be required by the 
Secretary as a means of reducing the possibility for overfeed or for pacing fluoride 
delivery to water flow. These may include flow or pressure switches or other devices. 
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7.4 Corrosion Control 

7.4.1 Public Community and Public Non-Transient Non-Community water systems shall 
implement corrosion control programs in compliance with 40 CFR, Part 141, Subpart I, 
Control of Lead and Copper. 

7.5 Sanitary Surveys 

7.5.1 All Public water systems must comply with the Sanitary Survey provisions of 40 CFR, 
§ 141.21(d), 40 CFR § 141.401, 40 CFR § 141.536, 40 CFR § 141.711, 40 CFR § 141.716, 
and 40 CFR § 141.723. 

7.6 Source Protection 

7.6.1 All Public Community, Domestic Bottled, and Public Non-Transient Non-
Community water systems shall have a Source Protection Plan approved by the 
Secretary and shall maintain the plan as required in Subchapter 21-16. Public Transient 
Non-Community water systems are encouraged to develop and maintain a Source 
Protection Plan. 

7.6.2 Standards and Criteria for Source Protection. 

Standards and Criteria for Source Protection Plans covered under this subchapter shall 
follow the criteria and standards for source protection as set forth in Subchapter 21-16 

and in the statutory requirements of 10 V.S.A., Chapter 56. 

7.7 Adequate Water Supply Required 

7.7.1 A Public water system shall provide an adequate supply of potable water during average 
and peak user demand periods on a sustained basis to all users. 

7.7.2 If a Public water system is unable to reliably and consistently produce an adequate 
supply of potable water from permitted non-emergency sources to meet normal and peak 
demands, the owner shall immediately begin planning for and implementing the 
development and connection of new permitted sources to meet average and peak user 
demands. 

7.7.3 When user demand exceeds supply, the owner shall, on an emergency short-term basis, 
take appropriate action to reduce nonessential demand. Reduction of demand shall be 
considered as an emergency response achievable by directive from the water system to its 
users, which may include the implementation of water conservation practices and the 
prohibition of water use for nonessential purposes (e.g., lawns, gardens, vehicle 
washing). 

7.7.4 When a water system does not have an adequate supply for its users, the Secretary may 
require the Public water system to supply potable water through other means, including 
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but not limited to, bottled water, bulk water, and development of a new source, or to 
impose mandatory water conservation measures. 

7.8 OSHA and VOSHA Compliance 

All Public water system facilities and operations shall comply with OSHA and VOSHA 
regulations, as applicable, including but not limited to confined space posting and entry 
requirements, chemical storage and handling, electrical safety, personal protective 
equipment, fall protection, lockout and tagout procedures, excavation safety, stairway and 
ladder safety, record keeping, reporting, and training. This section does not impose more 
stringent requirements than is independently imposed on water systems by 
OSHA/VOSHA regulations. 

7.9 Composite Correction Program Compliance 

The Secretary may require a Public water system to conduct a Composite Correction 
Program (CCP) and to require that the Public water system implement any follow-up 
recommendations that result as part of the CCP. The CCP consists of two elements—a 
Comprehensive Performance Evaluation (CPE) and Comprehensive Technical Assistance 
(CTA). A CPE is a thorough review and analysis of a plant's performance-based 
capabilities and associated administrative, operation and maintenance practices. It is 
conducted to identify factors that may be adversely impacting a plant's capability to 
achieve compliance and emphasizes approaches that can be implemented without 
significant capital improvements. A CTA is the performance improvement phase that is 
implemented if the CPE results indicate improved performance potential. During the 
CTA phase, the system must identify and systematically address plant-specific factors. 
The CTA is a combination of utilizing CPE results as a basis for follow-up, implementing 
process control priority-setting techniques and maintaining long-term involvement to 
systematically train staff and administrators. 
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Subchapter 21-8 CROSS CONNECTION CONTROL 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 

(c) Public Transient Non-Community (TNC) water systems; and 

(d) Domestic and Imported Bottled water systems. 

8.1 Cross Connections 

8.1.1 No physical connection, unless approved by the Secretary, shall be permitted between the 

distribution system of a Public or Non-Public water system and any pipes, pumps, 

hydrants, tanks or other water systems whereby contaminated or polluted water or other 

contaminating substances may be discharged or drawn into the Public and Non-Public 

water system. Any physical connection with anon-potable source of water shall include 

an adequate backflow prevention device which meets the requirements of American 

Water Works Association Standards. 

8.1.2 Where an investigation or inspection by a Public water system discloses that a cross 

connection exists, the water supplier shall take immediate action to completely eliminate 

the cross connection. 
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Subchapter 21-9 REPORTING REQUIREMENTS AND 
RECORD KEEPING 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic Bottled water systems. 

9.1 Reporting 

9.1.1 Except where a shorter period is specified in 40 CFR, Part 141 Subpart D, the water 
supplier shall report to the Secretary the results of any test measurement or analysis 
required by 40 CFR Part 141 or Section 6.18 within the first ten days following the 
month in which the result is received or the first ten days following the end of the 
required monitoring period as stipulated by the Secretary, whichever is shortest. 
Reporting shall be conducted in accordance with the applicable sections of 40 CFR, Part 

141, Subpart D, Reporting and Record Keeping requirements. Additional reporting is 
required by Subsection 9.1.2 of this subchapter, below. 

9.1.2 All Public Water Systems providing treatment and all Public Community water systems 

shall submit a signed report to the Secretary at least once a month (or as otherwise 
directed by the Secretary) no later than ten (10) days following the end of the month, with 
the following information, as applicable. 

(a) A summary of the water system operation, including the amount of water 
produced or purchased; 

(b) Results of water temperature measurements; 
(c) Results of all turbidity analyses; 
(d) Results of chlorine residual analyses; 
(e) Results of fluoride residual analyses; 
(~ Results of pH analyses; 
(g) Calculated CT values for highest peak hourly flow during the month; and 
(h) Any other information specified by the Secretary as a condition of a permit or 

temporary permit to operate. 

Sample collection for the analyses identified in (b) through (g) above, as applicable, shall 

be from water at the Entry Point to the Distribution System. The summary shall be 
submitted either on a form or in digital format prescribed by or approved by the 
Secretary. All laboratory test results submitted shall include copies of the original test 
reports on the letterhead of the laboratory which performed the analyses unless other 
arrangements have been approved by the Secretary. 
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9.1.4 The water supplier shall notify local law enforcement officials and the Secretary 
immediately upon discovering a threat to water quality or quantity due to vandalism, 
tampering, verbal or written threat, or sabotage. 

9.1.5 Public Transient Non-Community water systems shall report water system 
administrative and operation information annually to the Secretary on a form provided by 

the Secretary. 

9.2 Record Keeping 

9.2.1 Record maintenance shall be conducted in accordance with 40 CFR, §141.33, Record 
Maintenance. 

9.2.2 Results of PFAS monitoring required pursuant to Section 6.18 shall be retained for 10 
years. 
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Subchapter 21-10 PUBLIC NOTIFICATION 

Introduction 

This subchapter applies to the following water systems: 

(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic and Imported Bottled water systems. 

10.1 General Notification Requirements 

10.1.1 All Public water system suppliers shall give public notification in accordance with 40 
CFR, Part 141, Subpart Q, Public Notification of Drinking Water Violations, including 
the standard health effects language for public notification in Appendix B to Subpart Q of 
Part 141; and 40 CFR, Part 141, Subpart S, Ground Water Rule § 141.403(a)(7) Special 
notice to the public of significant deficiencies or source water fecal contamination. 

10.1.2 For monitoring and reporting violations and maximum contaminant level violations 
involving PFHxS, PFHpA, PFNA, PFOS, and PFOA, public water systems shall give 
public notification following the same requirements as identified in 40 CFR, Part 141, 
Subpart Q for violations of national primary drinking water regulations, using this health 
effects language: 

PFAS is a group of chemicals that may affect different systems in the body. Although 
more research is needed, some studies in people have shown that these chemicals may 
affect growth, learning, and behavior in babies and children; lower a person's chance of 
getting pregnant; interfere with the body's natural hormones; increase cholesterol levels; 
affect the immune system; and increase the risk of cancer. 

10.1.3 All Public water systems with an Operating Permit containing a schedule which requires 
compliance with specific provisions of this rule by specified dates shall provide public 
notice at least annually of the schedule and the reasons for the schedule. These notices 
shall follow the requirements of this subchapter. Public Community water systems may 
satisfy this requirement via notice in their annual consumer confidence report. 

10.2 Other Notification Requirements 

10.2.1 For any required public notification not covered by 40 CFR, Part 141, Subpart Q, or by 
the Water Supply Rule (e.g., variances from technical standards, conditions of permits, 
notices of alleged violations), or when the Secretary determines, in their judgment, public 
notification is necessary for the protection of public health, a Public water system shall 
provide the public notification prescribed by the Secretary. The water supplier shall be 
notified by the Secretary of the particular notification requirements. The Secretary shall 
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use the information on record from the respective water system to provide the water 
system with the notification. 

10.2.2 The Secretary may prescribe the content of the notice, the method of distribution, and the 
time to issue the notice. 

10.2.3 The Secretary may modify the requirements of this subchapter, or require additional 
public notification measures (e.g., Boil Water notices, Do Not Drink notices, or other 
language) when necessary, in their judgment, to inform consumers of the water for 
protection of public health. Such additional measures may include other forms of 
notification and specific language in the notice. 

10.2.4 The water supplier shall accomplish notification as prescribed by the Secretary depending 
on the type of system and population served. The water supplier shall give a copy of any 
current public notice to all new billing units or new hookups no later than the time service 
begins. 

The Secretary may require any combination of the following forms of notification that he 
or she deems are necessary to adequately inform the consumers: 
(a) Through publication in a daily newspaper of general circulation in the area served 

by the system. If the area served is not covered by a daily newspaper of general 
circulation, notice shall be given by publication in a weekly newspaper of general 
circulation in the area served; 

(b) Through announcement on local radio stations or television stations; 
(c) Through posting of the notice in conspicuous locations in the service area; 
(d) Through written notice to each user by mail, included with the water bill, or by 

hand delivery; or 
(e) Through any other means determined by the Secretary to provide effective notice. 

10.2.5 When the conditions) requiring public notification continue in effect, the water supplier 
shall make repeat notification as prescribed by the Secretary. 

10.2.6 When a water supplier is required to issue a public water notice, the system shall notify 
consumers within the time prescribed by the Secretary. All notices required by the 
Secretary shall use the language and format provided by the Secretary. All notice 
language shall be presented in a plainly visible manner. Any deviations from the 
prescribed notice language or format must be approved by the Secretary. 

10.3 Certification of Notice 

Within ten days of issuance of a required public notice, the water system owner shall submit to 
the Secretary a certification that it has fully complied with the public notification requirements, 
on a form supplied by the Secretary. The water system owner shall include with the certification 
a representative copy of each type of notice distributed, published, posted, and made available to 
the persons served by the system and to the media. 
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10.4 Notice by Secretary 

In addition to these requirements, the Secretary may issue any notices) he or she determines is 
necessary to inform consumers and the general public of possible public health risks or hazards. 

10.5 Consumer Confidence Reports 

All Public Community water suppliers shall prepare and directly deliver an annual consumer 
confidence report on the quality of the water by July 1 of each year to the customers of the water 
system. The report shall be based on the immediately preceding calendar year. All Public 
Community water systems shall comply with the provisions of 40 CFR, Part 141, Subpart O 
Consumer Confidence Reports including Appendix A to Subpart O of Part 141 —Regulated 
Contaminants and the following requirements. 

10.5.1 A copy of the report and a certification statement, stating that the report was directly 
delivered to all customers, shall be sent to the Drinking Water and Groundwater 
Protection Division no later than July 1 of each year. 

10.5.2 The report shall include, but not be limited to: 
(a) Information about the source, or sources; 
(b) Definitions; 
(c) Information on detected contaminants displayed in a table; 
(d) Information on Cryptosporidium, radon, and other contaminants; 
(e) Information on all monitoring results for PFHxS, PFHpA, PFNA, PFOS, and 

PFOA from the preceding five calendar years; 
(~ Compliance status with state and federal regulations; 
(g) Variances and exemptions; 
(h) A brief explanation regarding contaminants found in drinking water; 
(i) Telephone number of the owner, operator, or water system designee; 
(j) Information about opportunities for public participation; (j) Required additional 

health information; and 
(k) Any other reporting requirements established by the Secretary in addition to those 

identified here. 
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Subchapter 21-11 BOTTLED & BULK WATER 

Introduction 

This subchapter applies to the following water systems: 
(a) Domestic and Imported Bottled water systems. 

Additionally, this subchapter applies to systems that distribute or transport bulk water intended 
for human consumption or other consumer uses (i.e., a bulk water hauler). 

Bottled or bulk water intended for human consumption and other consumer uses meets the 
definition of drinking water at 10 V.S.A., §1671, and therefore is regulated by this rule. The 
public distribution and sale of bottled water shall be permitted by the Secretary before such water 
is sold or delivered in Vermont. Facilities which produce bottled water, Domestic and 
Imported Bottled water systems, are considered Public water systems and shall meet all the 
applicable requirements of this rule, including the Appendices. 

11.1 Bottled Water 

11.1.1 General Requirements for Domestic and Imported Bottled water systems 

(a) No person shall provide bottled water for public distribution or sale in Vermont without a 
Permit to Operate issued pursuant to Subchapter 21-3 (for a Domestic Bottled water 
system) or an Approval to Sell Bottled Water in Vermont (for an Imported Bottled 
water system). 

(b) For any proposed or new Domestic or Imported Bottled water system the application 
for the Permit to operate or Approval to Sell Bottled Water in Vermont shall include: 
(1) methods employed in the bottling operation; 
(2) recall plan; 
(3) water treatments used; 
(4) a flow diagram from the source through the bottling operation; and 
(5) a label for each container size of the bottled water product that is to be distributed 

or sold in Vermont which contains the information in Subsection 11.1.1(d). 

(c) All changes to labels must be approved through an amendment to a water system's 
Permit to Operate or an Approval to Sell Bottled Water in Vermont prior to the 
distribution or sale of products with the label in Vermont. 

(d) All bottled water labels shall contain the following information: 
(1) The name of the person or company bottling the water; 
(2) Town and state in which the water is bottled; 
(3) Town and state where the source is situated; and 
(4) Source, i.e. private spring, private well or the name of the Public water system 

supplying the water. 
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(e) All bottled water shall be filtered, processed, and packaged in accordance with the 
Federal Food and Drug Administration Good Manufacturing Practice Regulations 

(GMPRs) as found in 21 CFR, Parts 110 and 129, in addition to the requirements of this 
rule. The Domestic and Imported Bottled water system shall certify in their application 

to the Secretary that they are in compliance with the Federal Food and Drug 
Administration GMPRs. 

11.1.2 Requirements Specific to Imported Bottled water systems 

(a) In the application for the Approval to Sell Bottled Water in Vermont: 
(1) The Imported Bottled water system shall include a statement from the 

appropriate regulatory agency with jurisdiction over the Bottled water system 
indicating that the facility has been approved to bottle or package water for 
human consumption shall be submitted. This approval may be in the form of a 
copy of a certificate, license, permit, or a letter of approval from the agency. 

(2) The Secretary may require the Bottled water system to submit of a copy of the 
laws and regulations on bottled water processing from the regulatory agency 
having jurisdiction. 

(3) In accordance with 10 VSA §16730(1), the Imported Bottled water system 
shall certify that the water and the source and system of the imported water is 
regulated by drinking water standards or requirements substantially equivalent to 
or more stringent than standards or requirements established by the Secretary 
pursuant to 10 VSA §1672(b). 

(4) The Imported Bottled water system shall submit monitoring results for all 
contaminants identified in Tables 6-1 and 6-2 of Subchapter 21-6 that is measured 
at locations representative of each source prior to treatment and from each 
finished bottled water product type and package size to be distributed or sold in 
Vermont. These results must be collected no earlier than twelve (12) months 
before the date of the application, with the exception of the microbiological 
analyses which shall be collected no earlier than thirty (30) days before the date of 
the application. 

(b) Imported Bottled water systems shall submit monitoring results for the contaminants 
identified in Table 6-1 of Subchapter 21-6, at the sampling frequency and for the number 
of samples identified in Table 11-1, measured at locations representative of each source 
prior to treatment and from each finished bottled water product type and package size 
distributed or sold in Vermont. 
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Table 11-1 —IMPORTED BOTTLED WATER MONITORING REQUIREMENTS 

Category of Sampling Number of Samples 
Contaminant~l> Frequency 

Source Product 

Microbiological 
Total Coliform Monthly~2> 1 4 
Heterotrophic Plate Count Monthly~Z~ 1 4 
HPC 

Primary Inorganic 3 Years 1 1 
Chemicals (including lead 
and co er 
Volatile Organic Chemicals 3 Years 1 1 

Synthetic Organic 3 years 1 1 
Chemicals 
Per- and polyfluoroalkyl 3 Years 1 1 
substances PFAS 
Radionuclides: Gross 3 Years 1 1 
Alpha, Combined Radium 
226 & 228, and Uranium 

Disinfectant By-products According to 40 CFR, Part 141, Subpart L 
and Disinfectant Residual 

~1> See Table 6-1 for a detailed list of contaminants and associated MCLs and 
MRDLs. 

~Z~ If bottling does not occur monthly, a letter must be submitted in place of the 
monthly sample to avoid receiving a monitoring violation. 

(c) The Secretary may require additional water quality monitoring for protection of public 
health and welfare. 

(d) Imported Bottled water systems shall comply with the MCLs identified in Table 6-1. 
(1) An Imported Bottled water system that is in receipt of water quality monitoring 

data showing an exceedance of an MCL, or who becomes aware of water quality 
monitoring data showing an exceedance of an MCL, in their source or one or 
more of their products, shall immediately notify the Secretary and provide the 
results, when available to the water system, to the Secretary. 

(2) If water quality monitoring data shows an exceedance of an MCL in an Imported 
Bottled water system source or one or more of their products, and when the 
Secretary determines it is necessary to protect public health, the Secretary may 
direct the Imported Bottled water system to cease distribution and sale of the 
affected products and make all efforts to remove the affected products from 
distribution and sale in Vermont. The Secretary may require the Imported 
Bottled water system to take other measures necessary to protect public health. 
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(e) If the Heterotrophic Plate Count is greater than or equal to 500 colony forming units per 1 
ml, the water system shall investigate the source of contamination and bottling operation, 
and report the findings to the Secretary. 

11.2 Bulk Water 

11.2.1 General Requirements 

Bulk water is potable water for human consumption delivered to the consumer or a 
Public water system by means other than a pipeline or bottled water. It is typically 
delivered by tanker truck or trailer. Bulk water delivery is usually limited to emergency 
or temporary situations except for those bulk water operations permitted by the Secretary 
to be used as a source for Bottled water systems. 

11.2.2 Source Requirements and Water Quality Standards 

No person shall distribute, transport, or provide bulk water for human consumption or 
other consumer uses unless: 

(a) The water is supplied from either a permitted Public Community water system or a 
Domestic Bottled water system permitted by the Secretary; 

(b) a loading station that complies with the requirements of Appendix A, Subpart 8.11, 
Water Loading Stations is used to fill the bulk water tankers; 

(c) the bulk water contains a free chlorine residual between 1.0 ppm and 4.0 ppm, or the 
bulk water supplier meets the requirements as specified under Subsection 11.2.3; and 

(d) other requirements that may be imposed by the Secretary to protect public health and 
welfare are met. 

11.2.3 Tanker Requirements for Hauling Water 

(a) No person shall provide bulk water for human consumption unless the water tanker, 
water hoses, valves, and other surfaces coming into contact with the water are 
constructed of smooth, nonabsorbent, corrosion-resistant, and non-toxic material safe for 
contact with potable water. 

(b) A bulk water hauler shall develop and implement a Standard Operating Procedure (SOP) 
to ensure and document the sanitary conditions of the bulk water hauling operation for 
each delivery. This SOP shall outline the frequency and method of the vehicle tank 
cleaning, Total Coliform Bacteria testing, and Heterotrophic Plate Count (HPC) testing. 
If the HI'C count is greater than or equal to 500 colony-forming units per 1 ml, the bulk 
water hauler shall investigate and correct the source of contamination. The SOP shall be 
available to the Secretary upon request. 
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(c) All bulk water transportation vehicles shall be dedicated to the sole purpose of 
transporting drinking water as defined by 10 VSA, Section 1671 and shall meet all the 
applicable requirements of this rule, including the Appendices (e.g., Filing Station 
requirements in Appendix A Subpart 8.11 and Finished Water Storage in Appendix A 
Subpart 7). 
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Subchapter 21-12 WATER SYSTEM CLASSIFICATION AND 
OPERATOR CERTIFICATION 

Introduction. 

This subchapter applies to the following Public water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; 
(c) Public Transient Non-Community (TNC) water systems; and 
(d) Domestic Bottled water systems. 

12.1 General 

All Public water systems shall be operated by a certified operator of the appropriate class 
as defined in this subchapter. A certified operator is one who has met the requirements of 
this subchapter and has a current, valid certification from the Secretary. 

All Public-water systems must have a Designated Certified Operator in responsible 
charge available at all times. "Available" means a Designated Certified Operator must be 
on site or able to be contacted as needed to initiate the appropriate action within one (1) 
hour if not already on-site when an issue requiring Operator attention occurs. 

The Secretary may revoke an operator's certification and/or direct an owner to cease 
participation with a contract operator if one of the following occurs: 

1. The water system or water system Operator violates portions of this Rule or any 
applicable State or Federal law, regulation, or rule within the scope of the Operator's 
control and related to the Operator's required duties. 

2. There is a threat to public health as a result of an activity or inactivity due to the 
actions of the certified Operator. 

For purposes of certifying Public water system operators, each Public water system shall 
be classified according to the type of source water, degree of treatment, and in the case of 
Class 4, according to size of population served. The class of operator certification 
required is dependent upon the classification of such facility. 

12.2 Responsibilities and Duties 

12.2.1 Owner's Responsibilities 

12.2.1.1 The owner shall be responsible for the water system's compliance with this Rule, the 
Federal Safe Drinking Water Act, Vermont statutes, and the regulations developed 
pursuant to all. 
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12.2.1.2 The owner shall be a certified operator or shall identify a Designated Certified Operator 

to be responsible for quality, quantity, and process control, and system integrity decisions 
involving public health, treatment, storage, distribution, and standards compliance. Such 
designation shall be in writing using a form provided by the Secretary, signed by the 
owner or the owner's duly-authorized representative, and be submitted for review by the 
Secretary. 

12.2.1.3 The owner of any Public water system shall place the direct supervision of the water 
system under the responsible charge of the designated certified operators) (see 
Subsection 12.2.1.2). Each public water system shall identify one Designated Certified 
Operator and may identify additional certified operators. The owner shall place the 
certified operators) in responsible charge of all quality, quantity, process control, and 
system integrity decisions involving public health, treatment, storage, distribution, and 
standards compliance. The certified operator shall hold a valid certification equal to or 
greater than the classification of the treatment facility and distribution system. The Water 
System's O&M Manual shall include ashort-term staffing plan in the event that a 
Designated Certified Operator is on vacation or temporarily unavailable or cannot access 
the water system within 1 hour. 

12.2.2 Certified Operator's Responsibilities 

The certified operator shall comply with the following requirements as a condition of 
their certification: 

(a) The certified operators) in responsible charge must hold a valid certification equal to or 
greater than the classification of their water system, including each treatment facility and 
distribution system, as determined by the Secretary. 

(b) The Designated Certified Operator shall perform the following duties or delegate to 
another certified operator associated with the water system, if applicable: 
1. Conduct visual inspections of the system's source, source water protection area, 

storage facilities, and chemical addition systems at an appropriate frequency 
giving consideration to the system's design , location, vulnerability, Operations 
and Maintenance Manual (see Appendix D), and other relevant factors. 

2. Be familiar with all aspects of the treatment and distribution system operation of 
the water system. 

3. Review and adhere to the system's monitoring schedule. 
4. Ensure that all samples are delivered to a certified laboratory in a timely manner. 
5. Inspect system within 24 hours of water system failures that threaten public 

health. 
6. Notify owner of any violations) of this Rule. 
7. Ensure the accuracy of water meters and other flow measuring devices. 
8. Keep abreast of changes in the drinking water regulations and safety regulations. 
9. Fulfill certification and certification renewal requirements. 
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10. Operate and maintain system in accord with the Operation & Maintenance 
Manual and Permit to Operate. 

11. Attend all sanitary survey inspections and site assessments as directed by state 
personnel. 

12. Oversee source water protection, watershed protection, and other activities 
associated with chemical waivers or otherwise required by this Rule. 

13. Keep complete and accurate water system records. 
14. Carry out all required reporting requirements including submitting a complete 

monthly report to the Secretary by the 10th day of the following month when 
required. 

15. Develop and maintain an accurate site plan showing th'e water source and 
distribution system. 

16. Respond to consumer complaints promptly. 
17. Comply with all applicable state and federal statutes, rules and orders governing 

water system regulation. 
18. Conduct all duties with reasonable care and judgment for the protection of public 

health, public safety, and the environment. 
19. Collect repeat total coliform samples. 
20. Collect water quality samples for all entry point sampling and disinfection 

byproducts, where applicable. 
21. Manage the system's flushing program. 
22. Manage the system's valve exercise and operation.; 
23. Set and adjust chemical dosage. 
24. Set, adjust, and replenish chemical mixes and batches. 
25. Supervise, authorize, and accept responsibility for repairs, maintenance. and 

inspection of water system infrastructure. 

(c) The Certified operator may, at their discretion, delegate to on-site or contracted personnel 
the following tasks, to be completed under the authority of the certification of the water 
system's validly-certified operator: 

1. Routine chemical residual monitoring; 
2. Meter reading; 
3. Collection of water quality samples; 
4. Transportation of water quality samples; 
5. Maintenance of water system grounds; 
6. Compilation of information for monthly reporting; 
7. Monitoring and/or recording of system pressure; 
8. Routine visual inspections of water system infrastructure; 
9. Checking and adding salt to ion exchange reservoirs as needed; 
10. Collection of routine total coliform samples; 
11. Water storage tank inspection/cleaning;-ate 
12. UV treatment system maintenance; and 
13. Other treatment equipment maintenance under contract. 
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(d) In instances where a water system is required to have both a treatment class operator and 

a class D operator, the designated certified operator shall possess the appropriate 

treatment class certification. 

12.3 Operator Certification 

12.3.1 To be eligible for initial operator certification, each applicant must: 
(a) Submit an application on a form provided by the Secretary; 
(b) Meet the educational and experience requirements set forth in Section 12.9; 

(c) Classes 2, 3, 4 and D shall obtain a passing grade on the certification examination 
approved by the Secretary (Class 1 operators need registration only) within the 
last 5 years; 

(d) Pay any required fee; and 
(e) Classes 2, 3, 4, and D must satisfy the requirements of Operator in Training 

established in 12.6 below; and 
(~ Satisfy all other state mandated requirements for professional licensing and 

certification. 

12.3.2 When replacing a Designated Certified Operator, the water system owner shall notify the 

Secretary in writing no later than 24 hours following the departure of~the Designated 
Certified Operator of a plant or system. The water system shall designate a new 
Designated Certified Operator within 15 days following the date the Certified Operator 

ceases operation of a plant or system. 

12.3.3 Whenever a new Public water system is constructed, the water supplier shall employ or 
contract with an operator certified in the corresponding class for the new facilities. 

123.4 When significant modifications are made to an existing Public water system which 
change the system's classification, the owner shall designate an operator of the 
appropriate class or higher who is available to operate the water system within 30 days. 

If the historic operator does not possess the required class certification as the system 
following the change in treatment, they are no longer eligible to be the Designated 
Certified Operator of the system and they historic operator must satisfy the requirements 

of 12.3.6 below to obtain an upgraded class certification. This includes working under the 
supervision of a validly certified operator of the appropriate class. 

12.3.5 An operator holding a treatment certification in any class is permitted to operate all 

facilities in that treatment class and any lower treatment class. Class 4C is the highest 

Vermont water operator treatment class. Class D operators must also possess a treatment 
certification to operate any class treatment system otherwise they may only operate class 

D systems as defined by 12.8.5 below. 

12.3.6 A certified operator may move from class or sub-class 2, 3, or 4A, 4B, or 4C to the next 

higher class if they satisfy all of the following: 
(a) the operator has obtained a passing grade on the examination of the higher class; 

and 
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(b) they have worked as an operator-in-training for six months in the next higher 
class and satisfied the requirements of 12.6 below. 

12.3.7 A certified operator seeking a Class D certificate shall satisfy the requirements for initial 
certification. There is not an avenue through which operators may move into D from a 
treatment-related class certificate or from Dinto atreatment-related class without 
satisfying the requirements of 12.3.1 above. 

12.3.8 Applicants who did not obtain a passing grade on a written certification may not re-take 
the examination for 30 days. Following the 30-day period, applicants may be retested at 
any scheduled examination for the particular class or via computer-based examination. 

12.3.9 The operator's current certification shall be displayed in the office or plant of the system, 
and provided for inspection upon reasonable request. 

12.4 Revocation or Suspension of Operator Certification 

(a) The Secretary may suspend or revoke an operator's certificate granted under this section, 
if the Secretary finds good cause to do so. Good cause to suspend or revoke an operator's 
certificate shall include any of the following: 

1. Failing to adhere to or use care, judgment, and knowledge in the completion of the 
operator's duties identified in 12.2.2 resulting in an actual or potential threat to public 
health; 

2. Actual or potential threats to public health that arise when uncertified on-site 
personnel acting under the delegated authority of the designated certified operator fail 
to adhere to or uphold care, judgement, and knowledge in the completion of 
operational functions; 

3. Obtaining a certificate through fraud, deceit, or falsification; 

4. Submitting false or misleading information regarding any application for initial 
certification or certification renewal; 

5. Submitting false or misleading documentation relating to the operational, 
maintenance, monitoring, or reporting requirements of a public water system; 

6. Conviction of a crime related to the practice of the profession or conviction of a 
felony, whether or not related to the practice of the profession. If an individual is 
convicted of either of these types of crimes, the Secretary shall consider the following 
in determining whether to deny or discipline a license or certification to the 
individual: 
(a) the nature and seriousness of the conviction; 
(b) the amount of time since the commission of the crime; 
(c) the relationship of the crime to the ability, capacity, and fitness required to 
perform the duties and discharge the responsibilities of the profession; and 
(d) evidence of rehabilitation or treatment 
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7. Having a professional or occupational certification or license from another certifying 
or licensing authority suspended, revoked, or refused renewal or reinstatement for any 
of the reasons identified in this section. 

(b) The.Secretary shall provide written notice of suspension or revocation, including the 
reasons) for such actions, to the operator involved. The effective date of the revocation 
or suspension will be the date specified in the notice sent to the operator. Any operator 
who receives such notification shall have thirty days from the receipt of the notice to 
submit a written request for a hearing to the Secretary. If requested, the Secretary shall 
provide an opportunity for a hearing. Th submission of a request for a hearing does not 
stay the effective date of the Secretary's decision. 

(c) The Secretary shall set forth what steps, if any, may be taken by the certificate holder to 
reapply for certification if a previous certificate has been revoked. 

(d) In situations where the operator does not control the budget for water system 
maintenance and/or compliance, to avoid revocation of the certification, it is the 
designated certified operator's responsibility to either remove themselves from the 
system or inform the Secretary of the owner's intentions not to comply with this Rule. 

(e) The Secretary may. refuse to renew an Operator's certification for any reason enumerated 
in section (a) of this provision. 

12.5 Recertification of Expired Certificates 

Any operator who fails to renew their certificate within sixty days following the 
expiration date of the certificate may not receive a new certificate until they retake the 
applicable examination, successfully pass the qualifying examination, and meet the 
requirements set forth in Section 12.3.1. 

12.6 Operator-in-Training (OIT) 

12.6.1 An Operator-in-Training (OIT) certification is required to operate a Public water system 
under the direct supervision of a certified operator and may be granted by the Secretary. 
Application must be made on a form supplied by the Secretary. 

12.6.2 Upon written notification by the certified operator overseeing the OIT's operational 
experience, that the OIT has completed the minimum required operational experience for 
full certification in the appropriate class, and an accompanying statement that the OIT is 
capable of operating a public drinking water system to the satisfaction of the operator to 
warrant issuance of a certificate, the Secretary may issue the appropriate operator 
certificate provided the OIT has satisfied all operator certification requirements of this 
part. If the OIT is not able to submit such notification by the certified operator overseeing 
the OIT's operational experience, the Secretary may accept such notification and 
statement from non-certified operators only under extenuating circumstances. 
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12.7 Provisional Certification 

12.7.1 A Provisional Certificate may be issued by the Secretary to an applicant for the operation 

of a specific water system when the applicant has not met the full certification 
requirements for experience in that water system class. A Provisional Certificate may be 
issued provided the specific water system has e~austed all reasonable efforts in 
recruiting a fully certified operator, and the applicant has obtained a passing grade on the 
operator examination for the particular water system class. 

12.7.2 The Provisional Certificate Application shall be co-signed by the applicant and the owner 

of the water system which will be served by the provisionally certified operator. The 
owner of the water system shall certify that the applicant has had operator training by 
industry professionals, or other certified operators) and is capable of operating the 
specified water system. The Provisional Certificate has the following restrictions: 

(a) It shall be issued for operation of a single, specific water system; 

(b) It shall be valid only for a time period equal to the minimum operating experience 
requirements identified in Table 12-1 of Section 12.9; and 

(c) It shall be non-transferable. 

(d) It shall be contingent of review/approval of the system's O&M Manual and a 
compliance determination. 

12.73 To convert from a Provisional to a Full Certificate, applicants must: 

(a) present evidence of having been employed in a particular water system for a 
specific amount of time, to include all time in training with equipment 
manufacturers, consultants, or other certified trainers/operators (see Table 12-1, 
of Subsection 12.9; and 

(b) present evidence of having obtained a passing grade on an examination for the 
particular classification being sought and evidence that all other certification 
requirements have been met (see Subsection 12.2.1). 

12.8 Classification of Public Water Systems and Drinking Water Facilities 

Each Public water system is to be classified by the Secretary as set forth in this rule. There will 

be five classes, 1 through 4 and D. 

12.8.1 Treatment Class lA 

This class of Public water system includes Transient Non-Community water systems 
with distribution and using any of the following technologies: 
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(a) No treatment; 
(b) Ion exchange for the sole purpose of water softening; 
(c) Cartridge filtration for aesthetic purposes; or 
(d) Limestone contactors. 

12.8.1.1 Treatment Class 1B 

This class of Public water system includes Transient Non-Community water systems with 
distribution and using any of the following technologies: 

(a) Disinfection with chlorine or LJV, including standby capability. 
(b) Treatment of secondary contaminants with an active service contract. The contract for 

such treatment must be kept up-to-date and made available to the Secretary upon 
request. 

A higher class of operator is not required for point of use treatment at commercial 
establishments undertaken for aesthetic purposes. Aesthetic purposes as used here includes 
soda machines, beverage machines, coffee production, and similar activities, and such 
classification will be made at the discretion of the Secretary. 

12.8.2 Treatment Class 2 

This class of Public water system includes Public Community, Bottled, and Public 
Non-Transient Non-Community water systems with distribution and any of the 
following technologies to treat groundwater: 

(a) No treatment; 
(b) Disinfection with chlorine or iJV; including systems with standby chlorination; 
(c) Ion exchange for the sole purpose of water softening; 
(d) Treatment of secondary contaminants; 
(e) Limestone contactors if installed for aesthetic purposes only, not as a result of 

Lead and Copper sampling results, or;: 
(~ Consecutive water systems, regardless of source type that do not meet the 

definition of 12.8.5 below and provide treatment according to Class 2 
specifications above. 

12.8.3 Treatment Class 3 

This class of Public water system applies to all Public water systems with distribution 
and any of the following technologies to treat groundwater: 

(a) Disinfection by other than chlorine or UV; 
(b) Sequestering of iron or manganese; 
(c) Fluoridation; 
(d) Corrosion control including limestone contractors if installed in response to a lead 

or copper action level exceedance; 
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(e) pH control; 
(~ Air stripping; 
(g) Granular activated adsorption to address primary contaminants; 
(h) Ion exchange to achieve compliance with an MCL or the manganese health 

advisory; 
(i) Aeration; 
(j) Reverse Osmosis Micro filtration, nanofiltration, ultrafiltration; 
(k) Consecutive water systems, regardless of source type, that do not meet the 

definition of 12.8.5 and provide treatment according to class 3 specifications; or 
(1) Authorized blending to achieve compliance with a primary contaminant 

This class also includes all Public water systems using groundwater determined to be 
under the direct influence of surface water and which have a filtration waiver. 

12.8.4 Treatment Class 4 

This class of Public water system includes water systems which treat surface water, or 
which have groundwater determined to be under the direct influence of surface water 
with respect to which a filtration waiver has not been issued. Class 4 is further 
differentiated by population served by the system in the following sub-classes: 

4A, for served populations between 25 and 500; 

4B, for served populations between 501 and 3,300; and 

4C, for served populations greater than 3,300 

For a system categorized in 4A or 4B above that is growing and whose class changes 
between sanitary surveys or other routine regulation, the Secretary shall consider 
administratively upgrading the class of the respective operators to accommodate the 
growth of the system. 

12.8.5 Class D 

1. This class of Public water system includes the following: 

(a) Consecutive Public water systems serving 500 people or more and that have only 
a distribution system. This type of Class D system purchases its water and does 
not have any source or treatment associated with it; this class of systems may 
have storage or pumping facilities. 

(b) Public Community water systems serving 500 or more people with any of the 
following are required to have an operator with both a treatment certification as 
identified above and either a "Legacy Distribution" or a Distribution certification 
as identified below or ~ separate certified treatment and distribution system 
operators) or certifications) when there are: 
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1) multiple pressure zones within the distribution system owned or operated by 

the public water system; or 

2) fire protection through designated fire hydrants connected to the transmission 

or distribution system. 

(c) Public Non-Transient Non-Community water systems serving 500 or more 

people with fire hydrants connected to the distribution system for the purpose of 

firefighting are required to have an operator with both a treatment certification as 

identified above and a "Legacy Distribution" or a Distribution certification as 

identified below or separate certified treatment and distribution system operators) 

or certification(s). 

2. Public water systems meeting the definition of 12.8.5(a), (b), or (c) above are required to 

obtain a certified Class D operator or the existing operator required to obtain a "Legacy 

Distribution" certification no later than July 1, 2029. 

(a) Legacy Distribution Certification: Operators who have passed a treatment exam prior 

to July 1, 2029 and can document 1.5 years of experience at a water systems) meeting 

the definition of 12.8.5(a), (b), or (c);  above, may attend and complete aState-provided 

distribution training class in lieu of taking the distribution class examination. Upon 

satisfactory completion of the state-provided training, these operators will be issued what 

will be referred to as a "Legacy Distribution" certification. This certification will apply 

only to the systems for which the operator has 1.5 years of experience or greater as of the 

time of submitting their application, no later than July 1, 2029. Should a "Legacy 

Distribution" operator wish to work at a system for which they previously do not have the 

required 1.5 years of experience, they would need to pass the Distribution exam to be 

granted a Distribution certificate according to this section. 
(i) Legacy Distribution Certification renewal shall be linked with the respective 

treatment certificate and follow the 3-year renewal period assigned to the 

treatment classification. 
(b) Distribution Certification: 

(i) Operators who have not previously passed the appropriate treatment exam or had 

the required 1.5 years of experience at a specific water system meeting the 
definition of 12.8.5(a), (b), or (c) above will not be eligible to obtain a Legacy 

Distribution certification and instead shall meet the certification requirements for 

a Distribution certification as identified in this chapter including passing the 
certification examination and having the minimum required applicable 
experience. 

(ii) Operators who earned a passing grade on the class D exam after January 1, 2018 

who have not adhered to the certification renewal requirements of this section to 

maintain their D certification but have maintained a valid class 2, 3, or 4 treatment 
certification as of the date of application apply to reinstate their class full D 

certification prior to July 1, 2029 and be considered dual-certified moving 

forward so long as the continued requirements for certification renewal 
established in this section are met. 
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12.9 Experience and Education 

12.9.1 In~ determining whether an applicant has the operating experience required for 

certification in a particular water system class, the Secretary shall consider the following: 

1) the period of satisfactory experience as a system operator or OIT in the respective 

certification class sought; and 
2) operating experience in the respective certification class sought accrued in another 

jurisdiction. 

All satisfactory experience as noted above shall be considered toward the total experience 

required for certification in the particular class for which application is made. Operating 

experience is defined as time spent at a facility, plant, or system in satisfactory 

performance of operational duties. 

12.9.2 All applicants shall have a high school diploma or a general equivalency diploma (GED). 

The Secretary may allow experience and relevant training to be substituted for a high 

school diploma or GED. 

12.9.3 Table 12-1, below, contains the minimum experience requirements for certification. 

Table 12-1 - OPERATOR CLASSIFICATION REQUIREMENTS 

Public Water System 
Class s 

Class of Operator Operating Experience 
Re wired Yrs 

2, 3, 4, and D O erator-in-Trainin OIT NONE 

2, 3, 4, and D Provisional NONE 

lA O erator Class lA NONE 

1B O erator Class 1B NONE 

2 O erator Class 2 1.5 

3 O erator Class 3 1.5 

4A O erator Class 4A 2 

4B O erator Class 4B 2.5 

4C O erator Class 4C 3 

D O erator Class D 1.5 

12.9.4 Substitutions for Experience Requirements 

(a) Substitutions with related schooling or courses may be made for up to 50% of the 

required on-site experience for Classes 2, 3, 4A, 4B, 4C, and D 

(b) Formal Education 
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(1) High School education cannot be substituted for any experience 
requirement. 

(2) Approved relevant formal academic education at the post high school or 
college level may be substituted for experience requirement on a year for 
year basis, subject to the 50 percent limitation described in Subsection 
12.9.4(a) above. Thirty (30) semester hours or equivalent educational 
hours of credit are considered to represent 1 year of formal education. 

(c) Operator Training 

(1) Specialized operator training courses, seminars, workshops or approved 
technical conferences may be substituted for experience requirements 
subject to the 50 percent limitation previously described. Continuing 
Education Units (CEUs) totaling 30 are considered equal to 1 year. 1 CEU 
equals 10 Training Contact Hours (TCH). 

(d) Partial credit toward operating experience may be given for experience in plant or 
system maintenance, in a laboratory, in a different certification category than that 
which is being applied for, and in related (allied) trades, as determined or 
approved by the Secretary. 

12.10 Certification Renewal 

12.10.1 A certified water system operator shall submit to the Secretary, at least 30 days before 
the expiration date of the certificate, a completed application on the form approved by the 
Secretary, including any fee due and signed statement by the operator attesting that all 
required credit hours have been completed for the respective renewal period and the 
operator meets the minimum requirements for their certification to be renewed. If the 
application is complete, and the Secretary finds no cause under this section to deny the 
application, a renewed certificate shall be issued. 

The burden of certification renewal is assumed by the applicant and failure of the 
Secretary to provide notice shall not constitute a basis for contesting the expiration of an 
operator certificate. The applicant bears the burden to renew their certification. The 
applicant may not use the Secretary's failure to provide notice of a required renewal to 
contest an expired operator certificate. 

12.10.2 Should an operator with enough TCH to apply to a renewal of their certification earn 
TCH in the calendar year of a renewal cycle, but not elect to apply those hours toward the 
current renewal, they may apply those hours to the next renewal period. This must be 
clearly stated on the renewal form. 

12.10.3 Certification renewal shall occur on a schedule as shown below and shall be based on 
various methods of recertification depending on water system class. 
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Table 12 — 2 Duration of drinking water operator certificates 

Class of Duration of Certificate, Method of Certification 
Certificate Years 

• lA 3 Registration 

1B, 2, 3, 4A, 4B, 3 Satisfaction of TCH requirements 
4C, and D 

12.10.3 Upon receiving prior approval from the Secretary an operator may retake the 
certification exam for their respective class and, upon passing the exam, be allowed to 
renew their license without completing the required TCH for that renewal period. This 
option is allowed once per class, per operator. 

12.10.4 Certifications issued under the Rule may be for a different duration than shown above, in 
order to stagger the renewal dates for more efficient administration of the program at the 
discretion of the Secretary. 

12.11 Continuing Education 

12.11.1 Continuing education requirements for certification renewal are as follows, according to 
the training categories established in 12.11.2 and 12.11.5 below. 

(a) Water System Class lA operators are encouraged to complete at least 3 TCH of 
state approved seminar or other approved instruction each 3 year renewal period. 

(b) Water System Class 1B operators shall complete at least 3 TCH of a state 
sponsored seminar or other approved instruction each 3 year renewal period. 

(c) Water System Class 2 operators shall complete at least 10 TCH of a state 
sponsored seminar or other approved instruction each 3 year renewal period. 

(d) Water System Class 3, 4, and D operators shall complete at least 20 TCH of state 
sponsored seminars or other approved instruction each 3 year renewal period. 

12.11.2 For each renewal cycle, class 2, 3, and 4 operators shall obtain no less than 30% of their 
required TCH from topics included in Category 1 below; no less than 30% of required 
TCH from topics included in Category 2 below; and the remaining 40%from any training 
category as follows: 

Table 12 -3 Training Categories 

Category l Catcgor-~~ Z Catcgo~-~- 3 

opics egulatory reatment 11 other approved 
raining topics ublic Health istribution 

anagement and/or Source Protection 
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finance 

Operation and Maintenance 

inimum Hours 
Class 2 

3 hours per renewal 3 hours per renewal o minimum 

inimuin Hours 
Classes 3, 4 

6 hours per renewal 6 hours per renewal o minimum, 

12.11.3 Assignment of Class Categories 

(a) Class offerings will be assigned a category or in some instances will cover multiple 
categories above. It is the obligation of the operator to identify from the possible assigned 
categories how they are seeking to apply each TCH to their respective certification when 
multiple categories apply. 

(b) Single classes providing less than 4 hours of TCH will not be permitted to be sub-divided 
among multiple categories. 

(c) Single classes providing 4 or more hours of TCH will be permitted to be sub-divided 
among multiple categories in half-hour increments. 

12.11.4 Documentation of continuing education shall be submitted to the Secretary to account 
for each TCH received and being applied to the operator's certificate for renewal-
Documentation will be provided by the applicant. Acceptable documentation shall consist 
of individual course completion certificates (pre-approval of course required) or formal 
course sign-in sheets for pre-approved courses containing the signature of the applicant 
confirming attendance. The operator shall identify the respective categories for each TCH 
earned on a form provided by the Secretary. The Secretary will review and audit a select 
portion of renewal applications every renewal cycle to ensure consistency and adherence 
to the requirements above. 

12.11.5 For each renewal cycle, class D operators shall obtain no less than 50% of their required 
TCH from topics included in Category 1 below; no less than 30% of required TCH from 
topics included in Category 2 below; and the remaining 20% from any training category 
as follows: 

Table 12-4 
Category 1 Category 2 Category 3 

Topics egulatory Treatment 11 other approved 
raining topics ublic Health anagement and/or 

finance 

istribution Operation and Maintenance 

ork site safety ydraulics (pumps, 
ressure, etc. 

inimum Hours 
Class D 

10 hours per renewal 6 hours per renewal o minimum, 
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12.11.6 Certain Certified Operators who possess both a treatment classification and a distribution 
certification may apply a specified amount of distribution-related TCH to both the 
treatment classification and the distribution certification per renewal cycle, meaning a set 
number of hours can be treated as "dual" credits. These "dual" distribution credits 
amounts may be applied as follows: 

1. Treatment classification 2 operators who possess a distribution certification may 
treat up to 5 TCH as "dual" credits per renewal cycle. The Operators must complete 
at least 15 total TCH. 

2. Treatment classification 3 and 4 operators who possess a distribution certification 
may treat up to 10 TCH as "dual" credits per renewal cycle. The Operators must 
complete at least 30 total TCH. 

Trainings listed in Category 3 in Table 12-3 or 12-4 may not count toward "dual" credit 
and may only count toward the treatment certification when an operator possess multiple 
certifications. Operators who chose to use "dual" credit must otherwise complete the 
requirements specified in the tables related to their respective treatment and distribution 
classes. 
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Subchapter 21-13 LABORATORY CERTIFICATION 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community (NTNC) water systems; and 
(c) Public Transient Non-Community (TNC) water systems. 

13.1 Certification 

All laboratories doing analyses which are to be submitted by Public water systems under 

this rule, must be certified by the Vermont Department of Health and all shall be subject 

to the laboratory certification provisions of 40 CFR, Part 141, Subpart C, and 

§ 142.10(b)(3) and (b)(4). 
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Subchapter 21-14 (RESERVED) 
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Subchapter 21-15 CAPACITY 

Introduction 

This subchapter applies to: 
(a) Public Community water systems and 
(b) Public Non-Transient Non-Community (NTNC) water systems. 

15.1 General Requirements 

15.1.1 All proposed new Public Community and Public Non-Transient Non-Community 
water systems, for which applications were submitted on or after October 1, 1999, shall 

demonstrate technical, managerial, and financial capacity prior to obtaining a 
Construction Permit or an Operating Permit. A Construction Permit or an Operating 
Permit shall not be issued until a determination has been made by the Secretary that the 
water system has demonstrated that it has, and will continue to have over the long term, 
technical, financial, and managerial capacity. Subchapters 21-4 (Construction Permits) 

and 21-5 (Operating Permits) identify the necessary information required for submittal as 
part of permit applications. Appendix A of this rule identifies many of the technical 
capacity requirements, and Appendix B identifies the managerial and financial capacity 
requirements. 

15.2 Technical Capacity 

15.2.1 Technical Capacity shall generally be demonstrated by: 
(a) Compliance with Appendix A source water and infrastructure requirements; 
(b) An approved Operation and Maintenance Manual; 
(c) The retention of a certified operator; and 
(d) Approved "as-built" drawings. 

15.3 Managerial Capacity 

153.1 Managerial Capacity shall generally be demonstrated by: 
(a) An organizational chart that shows clear lines of authority and responsibility, and 

identifies a persons) with decision-making authority; 
(b) Proof of appropriate experience and expertise of managerial personnel; and 

(c) By-laws, policies, and procedures for municipalities, cooperatives, homeowners 
associations and other similar organizations that define system and customer 
responsibilities and demonstrate acceptable management and decision-making 
processes. 

15.4 Financial Capacity 

15.4.1 Financial Capacity shall generally be demonstrated by: 
(a) Reliable cost and revenue projections that demonstrate revenue sufficiency, and 
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(b) Proof of implementation of sound fiscal management and control policies and 
procedures. 
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Subchapter 21-16 SOURCE WATER PROTECTION 

Introduction 

This subchapter applies to the following water systems: 
(a) Public Community water systems; 
(b) Domestic Bottled; and 
(c) Public Non-Transient Non-Community (NTNC) water systems. 

16.1 General 

All Public Community, Domestic Bottled water systems, and Non-Transient Non-
Community Water Systems shall have an approved Source Protection Plan. The owner 
shall prepare and submit a Source Protection Plan to the Secretary for approval. Public 
Transient Non-Community water systems are encouraged, but not required, to complete 
Source Protection Plans. 

16.2 Components of a Source Protection Plan 

A Source Protection Plan shall consist of a map of the delineated Source Protection Area; 
an inventory of the potential and actual sources of contamination in the Source Protection 
Area located on the map; a management plan for the risks from the potential and actual 
sources of contamination; and a contingency plan. Some parts of the Source Protection 
Plan may also be required in the Operation and Maintenance Manual (see Appendix D of 
this rule). 

16.2.1 Source Protection Area Maps 

The Source Protection Plan shall include a topographic map showing: 
(a) the sources) identified by name and the Drinking Water and Groundwater 

Protection Division's Source Number; 
(b) the Source Protection Area, including any delineated zones; 
(c) the lots and associated landowners, unless this information is included on a tax or 

orthophoto map showing the Source Protection Area; and 
(d) the location of any potential and actual sources of contamination. 

16.2.2 Source Protection Area Delineation 

For Public Community Water Systems, the Source Protection Area shall be: 
(a) the area approved by the Secretary; 
(b) the 3,000 foot fixed radius circle assigned by the Secretary prior to September 24, 

1992; or 
(c) the area approved by the Vermont Deparhnent of Health prior to July 1, 1991. 

These approvals do not include restrictions imposed by the Board of Health in 
Health Orders. 
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Where multiple Source Protection Areas have been delineated for a particular source, 
only the most current, approved, Source Protection Area shall be in effect. 
Non-Transient, Non-Community water systems with groundwater sources shall 
delineate a Source Protection Area in accordance with Vermont's Wellhead Protection 
Program Guidance Document. Non-Transient, Non-Community water systems with a 
surface water source or Groundwater Under the Direct Influence of Surface Water source 
shall use the delineation methodology in Appendix A Part 3 of this Rule. 

Surface water systems with a 3000 foot radius circle Source Protection Area shall 
redelineate their Source Protection Areas) in accordance with Appendix A of this Rule, 
except for surface water systems using Lake Champlain as a source. 

Surface water systems using Lake Champlain as a source shall redelineate their Source 
Protection Areas in accordance with Appendix A of this Rule or in accordance with the 
EPA approved Assessment Protocol for Great Lakes Sources, dated August 8, 1999. The 
public water system shall choose which method to use. 

16.2.3 Inventory of Potential Sources of Contamination 

The Source Protection Plan shall include an inventory of all potential and actual sources 
of contamination within the Source Protection Area. The inventory shall include the type 
of facility or business and the contact name and address. As required in 16.2.1, a map 
shall be included showing the location of the potential sources of contamination in 
relation to the Source Protection Area and the sources. 

With prior approval of the Secretary, certain potential sources of contamination may be 
grouped together instead of listed individually. 

16.2.4 Assessment of Potential Sources of Contamination 

The Source Protection Plan shall include an assessment of high, medium, or low risk for 
the potential source of contamination to affect the public water source(s). The Source 
Protection Plan shall include justification for the ranking. 

The actual risk to the source and the health of persons from each contaminant at each 
activity will be made upon considering the following factors: 

(a) distance from potential or actual source of contamination to drinking water 
source; 

(b) toxicity of contaminants (if chemical); 
(c) the relative elevation of the bottom of source compared to discharge point or 

potential discharge point at the PSOC; 
(d) level of control exerted over PSOC; 
(e) volume of contaminant which is, or might be, released at the PSOC; 
(~ a past; present and ongoing, or a potential discharge; 
(g) the nature of the soils between the PSOC and the source; 
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(h) the aquifer characteristics, if known; 
(i) type and severity of illness associated with the PSOC if contaminants are disease 

causing; 
(j) source construction integrity; 
(k) detection of chemical or microbiological contaminants; and 
(1) other factors which might help evaluate the level of risk as high, medium, or low. 

For Zone 1 of a groundwater source, the risk ranking shall be "high" for any activity 
identified as a "prohibited land use" in Appendix A Subpart 33.1.2(e). 

For any actual sources of contamination, the risk ranking shall be "high." 

16.2.5 Management Plan of Risk 

The Source Protection Plan shall contain a plan for managing the potential and actual 
sources of contamination. This plan shall be directed towards controlling existing 
potential sources of contamination and, where possible, reducing risks of potential 
contamination. 

At a minimum, the water system shall notify all landowners within the Source Protection 
Area of the Source Protection Plan. Other techniques may include educational efforts on 
protecting groundwater and surface water, zoning ordinances, purchase of land or 
conservation easements to protect the drinking water quality, maintaining buffer zones 
for surface water sources, educating the residents about proper septic systems and storage 
tank maintenance, developing educational programs for schools, etc. 

Water systems using Lake Champlain as a source shall include information about 
watershed protection in their management plan. The Secretary will prepare this 
information. 

16.2.6 Contingency Plan 

All Source Protection Plans shall include a Contingency Plan. The Contingency Plan 
shall include, but not be limited to: 
(a) Identification of alternative drinking water sources, both long and short term; 
(b) A list of key personnel to be notified in case of a water emergency; and 
(c) A shut-down start-up procedure, if one is not already contained in an approved 

Operations & Maintenance (O&M) Manual. 

16.3 Updates of Source Protection Plans 

Source Protection Plans shall be updated by the Public Water System every three years. 
The updates shall be submitted to the Secretary for review and approval. The update 
shall include, but is not be limited to: 
(a) Inspection reports of potential sources of contamination; 
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(b) Inventory and assessment of new potential and actual sources of contamination in 
source protection area; 

(c) Map location of new potential and actual sources of contamination; 
(d) Management plans for new potential sources of contamination; 
(e) A summary of any remedial or corrective actions taken on potential sources of 

contamination; and 
(fl Changes in landowners; key town, county, or state officials; management 

techniques; source protection area; or other pertinent information. 
(g) Pertinent new requirements of state and federal rules which may have been 

adopted since the last update. 

16.4 Financial Assistance 

16.4.1 The Secretary may establish a financial assistance program to assist Public Community 
and Non-Transient Non-Community water systems in preparing and updating Source 
Protection Plans and Source Water Assessments. 

16.4.2 Any financial assistance program which is established through the Drinking Water State 
Revolving Fund will be detailed in the Drinking Water State Revolving Fund's Intended 
Use Plan submitted to the United States Environmental Protection Agency. 

16.5 Construction of Sewer Lines in Source Protection Areas 

An owner who also owns sewer lines in its water system's Source Protection Area shall 
provide for adequate protection of the source water quality as part of the design and 
construction of any new sewer lines in the Source Protection Area. The Secretary may 
develop procedures on sewer line construction standards in Source Protection Areas. 
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Part 1 SUBMISSION OF PLANS 

Introduction 

This Part applies to: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community water systems; and 
(c) Domestic Bottled water systems. 

1.0 General 

An application for a Permit to Construct or for a Source Permit must be submitted on an 

application form supplied by the Secretary. An application must be submitted a 
minimum of 30 days prior to the date of which action by the Secretary is desired. For 

larger projects contact the Drinking Water and Groundwater Protection Division for 
typical review times. Preliminary plans and the engineer's report for municipal projects 

should be submitted for review prior to the preparation of final plans. Approval for 
construction will not be issued until complete, detailed plans and specifications have been 

submitted to the Secretary and found to be satisfactory. Documents submitted for 
consideration of formal approval shall include but not be limited to: 
(a) general layout, including location plan; 
(b) detailed plans and specifications; 
(c) basis of design, including a summary; AND 
(d) operation requirements, where applicable. 

1.1 Permit Application 

The requirements for filing an application with the Secretary shall include but are not 

limited to: 

(a) The owner shall complete and sign the application form; and 
(b) A brief description shall be provided as part of this form including: 

(1) purpose of the project; 
(2) source of water supply; 
(3) service classification (commercial, residential, offices, recreational, etc.); 

(4) estimated average and maximum daily water demand; 
(5) general description of the proposed water system including length and 

diameter of water mains, number of service connections, all other fixtures; 
and 

(6) fire protection where provided (i.e. number of hydrants, design fire flow, 
buildings) to be sprinkled). 

1.2 Engineer's Report 

The Engineer's Report for water system improvement shall, where pertinent, present the 

following information: 
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1.2.1 General Information shall include the following: 
(a) name and mailing address of the owner; 
(b) identification of the area to be served on a Vermont orthophoto base tax map; 

(c) general description of any existing water system or drinking water facilities, 

including age, general condition, and adequacy; 
(d) a letter of allocation from the Public water system serving the project, or Source 

Permit; and 
(e) information on fire protection to be provided, if any. 

1.2.2 Extent of Water System, including: 
(a) description of the nature and extent of the area to be served; 
(b) provisions for extending the water system to include areas beyond limits of 

intended construction; and 
(c) appraisal of the future requirements for service, including existing and potential 

industrial, commercial, institutional, and other water supply needs. 

1.2.3 Alternate Plans 

Where two or more feasible solutions exist for providing Public water system facilities, 
including connection to an existing Public water system, the applicant shall discuss the 

alternative plans. Reasons shall be given for selecting the one recommended, including 
financial considerations, implementability and a comparison of the minimum 
classification of the water system operator required for operation of each alternative 

facility. 

1.2.4 Design Criteria 

A summary of complete design criteria shall be submitted for the proposed project 

containing, but not limited to, the following: 
(a) safe yield of the source of supply (which may be waived for existing systems with 

no history of outages and which will not allow further connections); 

(b) reservoir surface area, volume and avolume-versus-depth curve, if applicable; 

(c) area and map of source protection area, including an accurate GPS location of the 
source(s); 

(d) estimated average and maximum day water demands for the design period; 

(e) number of existing and proposed services; 
(~ fire fighting requirements; includes volume (gpm), pressure and duration of flow 

(minimum of 2 hours required); 
(g) flash mix, flocculation and settling basin capacities; 
(h) retention times; 
(i) unit loading; 
(j) filter area and the proposed filtration rate; 
(k) backwash rate; and 
(1) feeder capacities and ranges. 
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1.2.5 Soil and Groundwater Conditions, including a description of: 
(a) the character of the soil through which water mains are to be laid; 
(b) soil conditions prevailing at sites of proposed structures; and 
(c) the elevation of highest groundwater in relation to subsurface structures. 

1.2.6 Water Use Data to include: 
(a) a description of the population trends as indicated by available records, and the 

estimated population which will be served by the proposed water system or 
expanded system; 

(b) present water consumption and the projected average and maximum daily 
demand, including fire flow demand (see Appendix A Subpart 1.2.8); and 

(c) unusual occurrences, including anticipated future industrial or commercial uses. 

1.2.7 Hydraulic Analysis 

A hydraulic analysis shall be performed on all proposed water systems, and may be required on 
major improvements to existing systems, demonstrating the ability of the system to meet 
pressure and flow requirements. 

1.2.8 Fire Flow Requirements to include: 

(a) recommendations of the Insurance Services Office, current edition or the local fire 
department as to fire flows required in the service area involved; systems used for 
both fire protection and domestic use must maintain a minimum of 20 psi under 
fire flow conditions at all points in the distribution system and provide adequate 
distribution storage to meet both domestic and fire flow requirements (See 
Appendix A Subpart 7.0.1). 

(b) fire flows which will be made available by the proposed or enlarged system; and 
(c) information of type and connection to the water system required for building 

sprinkler systems, including back flow prevention devices meeting the applicable 
ASSE Standards and AWWA Standard M - 14. 

1.2.9 Sewerage System Availability 

Describe the existing sewerage system and indicate location of existing and known future 
sewage treatment works, with special reference to their proximity to existing or proposed 
water system structures which may affect the operation of the water system, or which 
may affect the quality of the supply. 

1.2.10 Source of Water Supply 

Describe the proposed source or sources of water supply to be developed, the reasons for 
their selection and provide information as needed to gain a Source Permit as required in 
Subchapter 21-4. (Provide details of operation when two or more sources are used.) 

1.2.11 Proposed Treatment Processes 
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Summarize and establish the adequacy of proposed processes and unit parameters for the 
treatment of the specific water under consideration. Alternative methods of water 
treatment and chemical use should be considered as a means of reducing water handling 
and disposal problems. Pilot studies are required when the proposed treatment deviates 
from the conventional complete treatment involving coagulation, flocculation, 
sedimentation and filtration with standard rates. Pilot studies may range from review of 
pilot studies on similar systems with similar raw water quality to full scale pilot system 
construction and evaluation. 

1.2.12 Waste Disposal 

Discuss the various wastes from the water treatment plant, their volume, proposed 
treatment and points of discharge. Disposal of water treatment plant sludge shall occur in 
a manner that is in accordance with the Agency of Natural Resources requirements. 

1.2.13 Automation 

Provide data supporting the selection of automatic equipment, for treatment plants, 
including the servicing and operator training to be provided. Manual override must be 
provided for any automatic controls. 

1.2.14 Project Sites: 

Include a discussion of: 
(a) the various sites considered and advantages of the recommended one(s); 
(b) the proximity of residences, industries, and other important establishments and 

land uses; and 
(c) any potential sources of contamination that may influence the quality of the 

supply or interfere with effective operation of the water system, such as sewage 
absorption systems, septic tanks, privies, cesspools, sink holes, sanitary landfills, 
refuse, garbage, underground storage tanks, hazardous sites, industrial facilities, 
direct discharge sites, agricultural land use, industrial dumps, etc. 

1.2.15 Financing to include: 
(a) estimated cost of integral parts of the system; 
(b) projected estimated annual cost of operation; and 
(c) proposed methods to finance both capital and operating costs. 

1.2.16 Future Extensions 

Summarize planning for future needs and services. 

1.3 Plans for Construction 

Plans for water system improvements shall, where pertinent, provide the following: 
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13.1 General Layout: 

Include: 
(a) One (1) copy of plans which are relevant to water system approval such as 

location of source, storage, if any, storm and waste water sewers, boundaries of 

area to be served, etc. 
(b) The first plan sheets shall contain: 

1. Project Title; 
2. Complete index of all sheets for the project; 
3. Location map including North identification; 
4. Legend differentiating between existing and proposed facilities and will be 

different for sanitary and storm sewers; 
5. Inclusion of professional engineer's seal and signature; and 

6. A scale bar will be provided when drawings are to scale. 

(c) Plans shall be on nominal 2' X 3' sheets. 
(d) All sheets shall be legible; each sheet shall have the title of the sheet, project 

name, name of the public water system. 
(e) All revisions shall be so identified and include the registered professional 

engineer's seal and signature. 
( fl Location and size of existing water mains. 
(g) Location and nature of existing water system structures and appurtenances 

affecting the proposed improvements, noted on one sheet, and location plan 

showing project locations) within the municipality. 

1.3.2 Plan Sheets shall include: 
(a) stream crossings, providing profiles with elevations of the stream bed and the 

normal and high and low water levels; 
(b) profiles having a horizontal scale of not more than 100 feet to the inch and a 

vertical scale of not more than 20 feet to the inch, with both scales clearly 

indicated, and plan views having a scale of not more than 50 feet to the inch; 

(c) location and size of the property to be used for the source development with 

respect to known references such as roads, streams, section lines, or streets; 

(d) topography and arrangement of present or planned sources, roads, or structures, 

with contour intervals not greater than two feet, where necessary to detail 

construction grading and filling; 
(e) elevations of the highest known flood level, floor of the structure, upper terminal 

of protective casings and outside surrounding grade, using a single datum which 

may be a National Geodetic Vertical Datum or United States Coast and Geodetic 

Survey, United States Geological Survey or equivalent elevations where 

applicable as reference; 
(~ plat and profile drawings of source construction, showing diameter and depth of 

drill holes, casing and linear diameters and depths, grouting depths, elevations and 

designation of geological formations, water levels and other details to describe the 

proposed well completely; 
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(g) location of all existing and potential sources of pollution as outlined in Subchapter 
21-16 of this Rule; 

(h) size, length and identity of sewers, drains and water mains and their locations 
relative to plant structures, also preferred type of pipe shall be indicated on the 
plan; 

(i) schematic flow diagrams and hydraulic profiles showing the flow through various 
plant units; 

(j) piping in sufficient detail to show flow through the plant, including waste lines; 
(k) locations of all chemical storage areas, feeding equipment and points of chemical 

application; 
(1) all appurtenances, specific structures, equipment, water treatment plant waste 

disposal units and points of discharge having any relationship to the plans for 
water mains and/or water system structures; 

(m) locations of sanitary or other potentially contaminating facilities, such as 
lavatories, showers, toilets, and lockers, when applicable or required by the 
Secretary; 

(n) locations, dimensions, and elevations of all proposed plant facilities; 
(o) locations of all sampling taps; and 
(p) adequate description of any features not otherwise covered by the specifications 
(q) Service connection detail must be provided. Curb stops must be shown on plan 

drawings, and they must be incapable of conveying surface loads onto the service 
line. 

(r) Any connection between potable water and building sprinkler/fire protection 
systems must be shown and a state accepted method of preventing backflow 
provided. 

1.4 Design Specifications 

Where pertinent complete, detailed technical specifications shall be supplied for the 
proposed project, including: 
(a) a program for keeping existing water system facilities in operation during 

construction of additional facilities so as to minimize interruption of service 
(b) construction details including materials, quality control, and testing; 
(c) laboratory facilities and equipment; 
(d) the number and design of chemical feeding equipment (see Appendix A Subpart 

5.1); and 
(e) materials or proprietary equipment for sanitary or other facilities including any 

necessary back flow or back-siphonage protection and coating and linings in 
contact with raw, partially treated or finished water. 

1.5 Revisions to Approved Plans 

Any deviations from approved plans or specifications affecting capacity, hydraulic 
conditions, operating units, the functioning of water treatment processes, or the quality of 
water to be delivered, must be approved by the Secretary before such changes are made. 
Revised plans or specifications shall be submitted in time to allow the review and 
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approval of such plans or specifications before any construction work, which will be 
affected by such changes, is begun. 

1.6 Additional Information Required 

The Secretary may require additional information which is not part of the construction 
drawings, such as head loss calculations, proprietary technical data., copies of deeds, 
copies of contracts, etc. 

1.7 Record Drawings 

Record drawings, as built, are required at the completion of each project. These drawings 
shall be submitted within 60 days of final project completion. Construction details must 
be certified by the engineer of record. 

Page 8 



Vermont Water Supply Rule 

Part 2 GENERAL DESIGN CONSIDERATIONS 

Introduction 

This Part applies to: 
(a) Public Community water systems; and 
(b) Domestic Bottled water systems. 

2.0 General 

The design of a water system or treatment process encompasses a broad area. Application 
of this part is dependent upon the type of system or process involved. 

2.1 Design Basis 

The water treatment plant, water system sources, and pump stations shall be designed for 
maximum day demand at the design year, recommended 20 years hence. Water system 
treatment plants, for water systems planning on future growth, shall be designed for 

maximum day demands expected at least 10 years hence. Water mains and transmission 
lines shall be designed for 50 years projected growth. Public water systems serving fewer 
than 100 connections, such as condominiums or subdivisions, need only plan for known 
projected demand. Specific per capita per day demands as outlined in Subpart 2.2, Table 
A2-1, shall be used to establish initial average day demand. 

When a water system, expecting future growth, reaches 90% of the capacity of treatment 
or pumping systems capacity, it shall commence planning for the required additional 
capacity. When pumping or treatment capacities reach 100%, the water system shall 
initiate construction of these facilities. 

2.2 Water Demand 

Source yields will be compared against the maximum demands of the water systems to 
determine the adequacy of the sources) to meet the expected demand. 

2.2.1 Average Day Demands 

The source's ability to meet the average day demand is based on pumping 12 hours per 
day. When a water system's average day demand is being met by pumping in excess of 
12 hours per day at the permitted rate the water system shall immediately apply for 
additional source capacity. 

2.2.1.1 For design of new systems or modification to systems without metered data records, the 
average day demands shall be based on the average day flow quantities in Table A2-1. 

2.2.1.2 Reduction in average day demands determined using Table A2-1 may be made based on 
the results of metered data. Reductions below 60 gal/person/day will not be permitted in 
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residential dwellings. A 10% leakage/aging factor will be added to empirically derived 

average day demands. Four types of proposals may be presented to determine reductions 

in the average day demands. 

(a) Meter readings on the existing water system: 
(1) Must be tabulated on a daily basis for at least one year and readings must 

represent current usage; 
(2) Must include daily population figures or occupancy data when appropriate; and 

(3) On seasonally occupied dwellings, average day demands must be taken for period 

of maximum occupancy. 

(b) Meter readings on existing similar water systems: 
(1) must be similar in population type and usage and must be approved for study by 

the Secretary, and 
(2) two similar water systems should be monitored for at least one year prior to 

analysis. 

(c) Installation of low flow plumbing fixtures, 3.5 gallon or less flush toilets, 3.0 gallon per 

minute or fewer showerheads, and faucet aerators will allow fora 10°/a reduction in 

design flows as calculated from Table A2-1. 

(d) Other proposals, acceptable to the Secretary, on a case by case basis. 

2.2.2 Maximum Day Demand 

When the peaking factor is two (2), meeting the maximum day demand is based on 

finished water production when pumping 24 hours per day at the same rate (GPM) as 

needed to meet the average day demand. 

Maximum day demands are determined as follows: 

Average day demands x peaking factor = maximum day demands. In the absence of site 

specific data the peaking factor shall be two (2). 

Please note that the basis of design, including the definitions for average day demand and 

maximum day demand differ in Part 11, Small Scale Systems. 

2.2.3 Peaking factor 

2.2.3.1 The peaking factor on new projects and non-metered existing projects is two (2). 

2.23.2 The peaking factor, if based on metered data, must be based on the same information and 

conditions outlined in Appendix A Subpart 2.2.1.2, and is the ratio of the metered 

maximum day demand to the metered average day demand. The maximum day demand is 

the greatest amount of water produced by the water system on a single day during a 12 

month period, or other appropriate time period. 
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Table A2-1 - UNITIZED AVERAGE DAY FLOWS 
Engineering Design Criteria 

Unitized Average Dav Flow Quantities 
ESTABLISHMENT DESIGN 

VALUE 
Gallons Per Person Per 
Day(Unless otherwise 
noted below 

Assembly Areas, Conference Rooms 5 

Airports 5 

Bathhouses 5 

Bowling Alley (no food service) 75 Per Lane 

Camps: 

Campground with central comfort stations 
4 eo le er site 

100 Per Site 

With flush toilets, no showers (4 people per 
site 

75 Per Site 

Construction Camps (semi-permanent) 50 

Day camps (no meals served) 15 

Day Care Centers 15 Per Child or Employee, Per 
Shift 

Resort camps (night & day) with limited plumbing 50 

Cafeterias 50 Per Seat 

Churches 
Sanctua seatin x 25% 

5 

Church Suppers 8 

Cottages 50 

Country Clubs 100 Per Resident Member 

Country Clubs 25 Per Non-Resident Member 
Present 

Dairy Farms 20 per tie-up 

Dentists' Office 35 Per Staff Member 

Plus 200 Per Chair 

Doctors' Office 35 Per Staff Member 

Plus 10 Per Patient 

Dwellings 
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ESTABLISHMENT DESIGN 
VALUE 

Gallons Per Person Per 
Day(Unless otherwise 
noted below 

Apartments 75 Per Person with Minimum 
of 2 Peo le Per Bedroom 

Boarding Houses 50 

Plus Addition for non-resident boarders 10 

Multiple dwelling (condominiums, town 
houses, clustered housin 

75 Per Person with Minimum 
of 2 Peo leBedroom 

Den with Couch 55 

Rooming House 40 Per Occupant Bed Space 

Single Family Dwellings 150 Per Bedroom 

Factories 15 Gallons Per Person, Per 
Shift, exclusive of 
Industrial Wastes 

Gyms 10 Per Participant 

3 Per Spectator 

Hairdressers 10 Per Operator 

Plus 150 Per Chair 

Hotels** with Private Baths 50 Per Sleeping Space 

Hospitals 250 Per Bed 

Institutions other than hospitals 125 Per Bed 

Laundries, self-service 500 Per Machine 

Mobile Home Parks 

Systems Serving 4 or fewer trailers 450 Per Space 

Systems Serving 5 or more trailers 250 Per Space 

Motels** with private baths 50 Per Sleeping Space 

Nursing Homes 125 

Picnic Parks (toilet waste only/picnickers) 5 

Restaurants (toilet and kitchen wastes, including 
restaurant and bar seats 

30 Per Seat 

Additional for restaurant serving 3 meals 
er da 

15 Per Seat 

Restaurants (fast food-see Cafeteria) 

Schools 

Page 12 



Vermont Water Supply Rule 

ESTABLISHMENT DESIGN 
VALUE 

Gallons Per Person Per 
Day(Unless otherwise 
noted below 

Boarding 100 

Day, without gyms, cafeterias & showers 15 

Day, with gyms, cafeterias & showers 25 

Day, with cafeteria, but without gyms and 
showers 

20 

Service Stations 500 First set of gas pumps 

Plus 300 Each set thereafter 

Shopping Centers/Stores; 

Large Dry Goods 5 Per 100 Square Feet 

Large supermarkets with meat deparhnent, 
without arba e rinder 

7.5 Per 100 Square Feet 

Large supermarkets with meat department, 
with arba e rinder 

11 Per 100 Square Feet 

Small Dry Goods (in shopping centers) 100 Per Store 

Subdivision 450 Per Lot or 150 Gallons Per 
Day Per Bedroom, 
whichever is lar er 

Theaters 

Movie 5 Per Auditorium Seat 

Drive-in 5 Per Car Space 

Travel trailer parks without individual water & 
sewer hooku s 

Comfort Station 90 Per Trailer Space 

Dumping Station 35 Per Trailer Space 

Travel trailer parks with individual water & sewer 
hooku s 

125 Per Trailer Space 

Veterinary clinic (3 or fewer doctors) 

Without animal boarding 750 Per Clinic 

With animal boarding 1500 Per Clinic 

Workers 

Construction (at semi-permanent camp) 50 

Day at schools and offices 15 Per Person Per Shift 
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*Elderly housing may be calculated at 1.5 people per bedroom. 
**Does not include laundry or restaurant demand. 

2.3 Plant Layout 

Design shall consider: 
a) functional aspects of the plant layout 
b) provisions for future plant expansion 
c) provisions for expansion of the plant waste treatment and disposal facilities 
d) access roads 
e) site grading 
~ site drainage 
g) walks, driveways and ramps 
h) chemical delivery 

2.4 Building Layout 

Design shall provide for: 
a) adequate ventilation 
b) adequate lighting and heating 
c) adequate drainage 
d) dehumidification equipment, if necessary 
e) accessibility of equipment for operation, servicing and removal 
~ flexibility of operation 
g) operator safety 
h) convenience of operation 
i) chemical storage and feed equipment in a separate room to reduce hazards and 

dust problems 

2.5 (Reserved) 

2.6 Electrical Controls 

Main switch gear electrical controls shall be located above grade, in areas not subject to 
flooding. All electrical panels, including control panels, shall be listed and labeled by a 
nationally recognized testing agency. 

2.7 Standby Power 

Standby power may be required so that water may be treated and/or pumped to the 
distribution system during power outages. If not proposed as part of the project, the 
engineer shall provide reasons for not including standby power. 

2.8 Shop Space and Storage 
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Adequate facilities should be included for shop space and storage consistent with the 

needs of the designed facilities. 

2.9 Laboratory Equipment 

Each Public water system shall have minimum equipment and facilities for laboratory 

testing as approved by the Secretary and as necessary to assure proper operation. 

Laboratory equipment shall be based on the characteristics of the raw water source and 

the complexity of the treatment process involved. 

2.9.1 Testing Equipment 

As a minimum, or as approved by the Secretary, the following laboratory equipment shall 

be provided: 
a) Surface water systems shall have a nephelometric turbidimeter meeting the 

requirements of Standard Methods for the Examination of Water and Wastewater, 
latest edition. 

b) Each surface water treatment plant shall have a pH meter. 
c) Each iron and/or manganese removal plant shall have test equipment capable of 

accurately measuring iron to a minimum of 0.1 mg/1 and/or test equipment 
capable of accurately measuring manganese to a minimum of 0.03 mg/1. 

d) Public water systems which chlorinate shall have test equipment for determining 
both free and total chlorine residual using the N,N-diethyl-p-phenylenediamine 
colorimetric method in Standard Methods for the Examination of Water and 
Wastewater, latest edition. 

e) Public water systems which fluoridate shall have test equipment for determining 
fluoride by methods in Standard Methods for the Examination of Water and 
Wastewater, latest edition. 

~ Public water systems which feed polyphosphates shall have test equipment 
capable of accurately measuring phosphates from 0.1 to 20 mg/1. 

2.9.2 Physical facilities 

Sufficient bench space, ventilation, lighting, safety equipment, storage and a laboratory 

sink shall be provided. 

2.10 Monitoring Equipment 

Water treatment plants shall have monitoring equipment to monitor water being 

discharged to the distribution system as follows: 
a) Plants treating surface water must have the capability of monitoring and recording 

turbidity to meet the requirements of Section 6.7. Free chlorine must be 
monitored daily per Subsection 7.23. 

b) Plants treating groundwater shall have the capability to monitor and record free 

chlorine residual. 
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2.11 Sample Taps 

Sample taps shall be provided so that water samples can be obtained from each water 
source and from appropriate locations in each unit operation of treatment. Taps shall be 
consistent with sampling needs and shall not be of the petcock type. Taps used for 
obtaining samples for bacteriological analysis shall be of the smooth nosed type without 
interior or exterior threads, shall not be of the mixing type, and shall not have a screen, 
aerator, or other such appurtenance. Provision shall be made for sampling untreated well 
water using a sampling tap. 

2.12 Facility Water Supply 

The facility water supply service line and the plant finished water sample tap shall be 
supplied from a source of finished water at a point where all chemicals have been 
thoroughly mixed, and the required disinfectant contact time has been achieved (see 
Appendix A Subpart 4.3.2). There shall be no cross connections between the facility 
water supply service line and any piping, troughs, tanks, or other treatment units 
containing wastewater, treatment chemicals, raw or partially treated water. 

2.13 Wall Castings 

Whenever pipes pass through walls of concrete structures, consideration shall be given to 
providing extra wall castings built into the structure to facilitate future uses. 

2.14 Meters 

All water systems shall have an acceptable means of metering the finished water. 

2.15 Piping Color Code 

To facilitate identification of piping in plants and pumping stations, it is recommended 
that the following color scheme will be utilized. 

Water Lines 
Raw Olive reen 
Settled or Clarified A ua 
Finished or Potable Dark blue 

Chemical Lines 
Alum or Prima Coa ulant Oran e 
Ammonia White 
Carbon Slu Black 
Caustic Yellow/ reen band 
Chlorine Gas and Solution Yellow 
Fluoride Li ht blue/red band 
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Chemical Lines 
Lime Slu Li ht reen 

Ozone Yellow/oran e band 

Phos hate Com ounds Li ht reen/red band 

Pol mers or Coa ulant Aids Oran e/ reen band 

Potassium Perman anate Violet 

Soda Ash Light green orange 
band 

Sulfuric Acid Yellow/red band 

Sulfur Dioxide Light green/yellow 
band 

Waste Lines 
Backwash Waste Li ht brown 

Slud e Dark brown 

Sewer Sanita or Other Dark a 

Other 
Com ressed Air Dark reen 

Gas Red 
Other lines Li ht ra 

In situations where two colors do not have sufficient contrast to easily differentiate 

between them, asix-inch band of contrasting color will be on one of the pipes at 

approximately 30 inch intervals. 

The name of the liquid or gas will also be on the pipe. In some cases it may be 

advantageous to provide arrows indicating the direction of flow. 

2.16 Disinfection Prior To Use 

All walls, pipe, tanks, and equipment which can convey or store potable water shall be 

disinfected in accordance with AWWA procedures. See Appendix A Subparts 7.0.19 and 

8.5.7 for details. Plans or specifications shall outline the procedure and include the 

disinfectant dosage, contact time, and method of testing the results of the procedure. The 

tablet method is not acceptable. 

2.17 Manuals and Parts Lists 

An operation and maintenance manual (see Appendix D) including equipment 

maintenance and a parts list shall be supplied to the water system as part of any 

proprietary unit installed in the facility. 

2.18 Operator Instruction 
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Provision shall be made for operator instruction at the start up of a water system water 
treatment plant or pumping station. 

2.19 Other Considerations 

Consideration must be given to the design requirements of other federal, state, and local 
regulatory agencies for items such as safety requirements, special designs for persons 
with disabilities, plumbing and electrical codes and construction in or near the flood 
plain. 
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Part 3 PUBLIC WATER SYSTEM SOURCE DEVELOPMENT 
AND PROTECTION 

Introduction 

This Part applies to: 
(a) Public Community water systems; 
(b) Public Non-Transient Non-Community water systems with surface water sources and 

sources determined to be ground water under the direct influence of surface water; 
(c) Public Transient water systems with surface water sources and sources determined to be 

ground water under the direct influence of surface water; and 
(d) Domestic Bottled water systems. 

3.0 General 

In selecting the source of water to be developed, the applicant for a Source Permit shall 
show, to the satisfaction of the Secretary, that an adequate quantity of water will be 
available, and that the water which is to be delivered to the consumers will meet the 
current requirements of the Secretary with respect to microbiological, physical, chemical 
and radiological qualities. Each water system should take its raw water from the best 
available source which is economically reasonable and technically feasible. Proposed 
sources are evaluated against six criteria; site, construction, water quality, water quantity, 
interference, and source protection. 

Not all subparts of Part 3 of Appendix A may be relevant for apre-existing source. The 
applicant is advised to consult with the Secretary for further guidance. 

General procedural requirements for a Source Permit are outlined in Subchapter 4. 
Technical requirements for surface water are in Appendix A Subpart 3.2 and for 
groundwater in Appendix A Subpart 3.3. 

3.1 Reserved 

3.2 Surface Water Development 

A surface water source includes all tributary streams and basins, natural lakes and 
artificial or natural impoundments above the point of water supply intake. 

3.2.1 Source Permit 

3.2.1.1 Source Permit Application (See Subchapters 3 and 4 for details) 

(a) A Source Permit will be based in part on existing threats to the water sources and 
the ability of the water supplier to effectively manage those threats. 
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(b) Land within a 200 feet isolation zone of the intake (or as approved by the 
Secretary) shall be owned or legally controlled by the water system as in Subpart 
3.3.1.20. 

(c) Land uses not permitted with 200' of the intake are listed in Subpart 33.1.2(e). 

(c) Fencing of the intake site may be required by the Secretary. 

3.2.2 Construction 

3.2.2.1 Design of intake structures shall provide for: 
(a) withdrawal of water from more than one level if quality varies with depth; 
(b) separate facilities for release of less desirable water held in storage; 
(c) where frazil ice may be a problem, holding the velocity of flow into the intake 

structure to a minimum, generally not to exceed 0.5 feet per second; 
(d) inspection manholes every 1000 feet for pipe sizes large enough to permit visual 

inspection; 
(e) occasional cleaning of the inlet line; 
(~ adequate protection against rupture by dragging anchors, ice, etc.; and 
(g) ~ ports located above the bottom of the stream, lake or impoundment, but at 

sufficient depth to be kept submerged at low water levels. 

3.2.2.2 Natural and Artificial Impoundments 

Site preparation shall provide for, where applicable: 
(a) removal of brush and trees to high water elevation; 
(b) protection from floods during construction; 
(c) closure of all wells which will be inundated, in accordance with requirements of 

the Secretary; and 
(d) obtaining necessary approvals and permits from other local, state, or federal 
agencies. 

3.2.2.3 Filtration Requirement 

All surface water sources shall be filtered and disinfected, or receive an avoidance of 
filtration waiver, in accordance with Section 6.2 of Subchapter 21-6. 

3.2.3 Quantity 

3.2.3.1 Safe Yield Analysis 

The quantity of water at the source shall be shown to supply the design year average day 
demands given either a 1 Q20 low flow condition for intakes without raw water 
impoundments; or a 20 to 50 year drought condition using a mass diagram for systems 

with raw water impoundments, and shall consider other withdrawals in the stream, 
including minimum stream flow requirements of the Secretary. 
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3.2.3.2 Quantity Testing 

In the absence of suitable long term gaged flows, existing information from surrounding 
watersheds may be used. Hydrology models used to predict low flow conditions must 
include gaged flows from the water shed in question. The proposed watershed shall be 
gaged on a daily basis during at least 30 days of the year's low flow conditions. Low flow 
conditions may be late summer and mid winter depending on the watershed. The method 
proposed for determination shall be approved by the Secretary prior to use. 

3.2.4 Water Quality 

The proposed source shall be tested for the water quality constituents listed in Table 6-1 
of this rule, except for the disinfection by-products and disinfection residuals, and any 
additional constituents that the Secretary requires. Section 6.14 contains information 
about Maximum Contaminant Level Goals. 

3.2.5 Source Interference 

Interference with existing withdrawals shall be evaluated. The proposed withdrawal rate 
shall not create a potential health hazard nor interfere with existing uses of the surface 
water source. These existing uses are to be identified by the applicant. These shall 
include but not be limited to: deeded or legislated water rights, uses for minimum stream 
flow, and uses for assimilative capacity. 

3.2.6 Source Protection 

A source protection area shall be delineated for the surface water source and a source 
protection plan (see Subchapter 21-16) shall be developed which mitigates risks 
associated with existing and potential sources of contamination. 

3.2.6.1 Delineation 

Source protection areas delineation for surface water sources shall include the following 
zones: 

(a) Zone 1 shall consist of an area 200 feet in radius around the intake or as otherwise 
determined by the Secretary. 

(b) Zone 2 shall consist of areas within the watershed located within 200 feet of 
perennial surface water and limited to 17,000 acres. 

(c) Zone 3 shall consist of the remaining watershed area beyond Zones 1 and 2, 
except as may be reduced by the Secretary on a case-by-case basis giving 
consideration to the size of the watershed and the likelihood of contamination of 
the source. 

3.2.6.2 Source Protection Plan (SPP) 
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A Source Protection Plan shall be developed in accordance with Subchapter 21-16. 

3.3 Groundwater Source Development 

A groundwater source includes all water obtained from dug, drilled, bored or driven 

wells, springs, and infiltration lines and galleries. The degree of treatment required for a 
groundwater source may be similar to that of surface water sources in cases where the 
groundwater source is under the direct influence of surface waters as determined in 
Subpart 3.4. 

3.3.1 Source Site and Isolation Zone 

3.3.1.1 General Information on Sites 

Proposed source site locations shall be remote from all sources of contamination, 
hydraulically upgradient of major sources of contamination, and situated so as to 
minimize the impact from water quality threats. Proposed source sites will not be 
approved by the Secretary in areas which may create a public health hazard or 
unacceptable risk. Fencing or posting of source sites to restrict access may be required 
by the Secretary on a case-by-case basis. On site sewage disposal systems located within 

the recharge area shall be located a minimum of a two year travel time in saturated 
materials from proposed source sites. 

33.1.2 Source Isolation Zones and Minimum Isolation and Separation Distances 

Permittees with systems permitted after 1992 are responsible for ensuring prohibited activities 

under this section do not occur within the source isolation zone. The prohibited acts included in 

this section apply only to the Permittee, as the Secretary does not have the authority to enforce 

against actions taken by private landowners beyond the Permittee. 

(a) The isolation zone may be increased at the discretion of the Secretary to insure 
reasonable protection of water system sources. 

(b) source isolation zone reductions to a minimum of 125', may be allowed if the 
following can be shown: 
(1) An impeding layer of soil is present and located at least 200' around the 

source, with no significant hydraulic connection to the proposed aquifer. 
Hydraulic connection, or lack thereof, between aquifers must be 
determined by standard pumping test methods including: 
i) stressing the production well or proposed aquifer, 
ii) monitoring the aquifer's response in multi-level piezometers, and 
iii) mapping areas of influence of the source in overlying unconfined 

aquifers. 
or: 
(2) Undevelopable land surrounds the source site such as rock cliffs. 
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(c) Spring isolation zones may be reduced in a down slope direction provided that the 

area down slope of the spring is below the bottom elevation of the spring. This 

area must be large enough to include space for maintenance of the spring. In no 

cases shall a spring isolation zone be reduced to less than 50 feet in the down 

slope direction. 
(d) All proposed groundwater sources shall be evaluated for direct influence by 

surface water as per Appendix A Part 3. 
(e) Permitted and prohibited land uses in the source isolation zone are as follows: 

(1) Permitted land uses will be restricted to: 
(i) source operation and maintenance; 
(ii) playgrounds, ball fields, tennis courts; 
(iii) seasonal light duty roads; 
(iv) conservation zones; 
(v) controlled use of potassium and phosphorous fertilizers; and 
(vi) other uses which have the approval of the Secretary. 

(2) Prohibited land uses include: 
(i) application of nitrogen or pesticides; 
(ii) buildings other than those required for the water system; 
(iii) parking of motor vehicles; 
(iv) chemical or fuel storage except natural gas or propane and other 
chemicals that are required by the water system; 
(v) swimming pools; 
(vi) salted or paved roads passing through the area; 
(vii) septic tanks, subsurface disposal systems and sewer lines; 
(viii) use of preservative treated wood; 
(ix) transformers containing PCBs; 
(x) cemeteries; 
(xi) salvage yards; 
(xii) grazing or holding of animals; 
(xiii) structural stormwater treatment practices; and 
(xiv) any other activity which may contaminate the water source. 

(~ Control of land use activities within the source isolation zone can be achieved by 
ownership of the land or through easements with restrictive covenants. The 

applicant's attorney must submit a written certification attesting that the applicant 

has the ability to control the isolation zone per Appendix A Subpart 3.3.1.2(e). 

The applicant shall provide documentation on request by the Secretary. 

Legal control of land uses within the isolation zone by the water system must be 
tied to the land deeds for all parcels within the source isolation zone and run with 

the land regardless of future land ownership so long as the source is used for a 
Public water system. 

(g) Proposed site locations shall follow isolation and separation distances as 
described in Table 11-1 except where an isolation zone has been defined. In those 
instances, section 3.3.1.2 (e) (2) applies. 
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3.3.2 Source Construction 

Construction of Public water system drilled wells shall comply with the well construction 
standards in Part 12 of Appendix A. 

All drilled or driven wells shall have a physical means of protecting the above grade well 
casing from collisions by installation of a permanent barrier, such as surrounding posts, a 
containing structure, or fencing. 

3.3.2.1 Spring and Shallow Well Construction 

Construction of springs and shallow wells shall only be permitted when drilled wells are 
not feasible or upon waiver by the Secretary. Specific reasons shall be submitted to the 
Secretary and may include results of test wells on the project site, results of existing well 
yields in the project area, or detailed hydrogeologic analysis. 

3.3.2.1.1 Construction Materials 

Acceptable materials include: 
(a) concrete tiles (grouted together), 
(b) poured in place concrete, 
(c) well casing, and 
(d) other metallic or plastic casing as approved by the Secretary. 

3.3.2.1.2 Site Work 

Spring and shallow well site construction shall include the following: 
(a) accessible entrance with lock, 
(b) screened openings, 
(c) runoff diversion berm located 50 feet upslope where feasible, 
(d) back fill material of high clay content sloping away from the structure, 
(e) minimum of 4 inches of top soil over the clay, and 
(~ a watertight sanitary cover. 

3.3.2.2 Water Level Measurement 

(a) Provisions shall be made for periodic measurements of water levels in the 
completed well, e.g. install 0.5 to 1" diameter probe tube. 

(b) Where pneumatic water level measuring equipment is used, it shall be made using 
corrosion resistant materials attached firmly to the drop pipe or pump column and 
in such a manner as to prevent entrance of foreign materials. 

3.3.2.3 Observation Wells shall be: 
(a) Constructed in accordance with requirements for production wells and properly 

protected and maintained if to remain in service. 
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(b) Protected at the upper terminal to preclude entrance of foreign materials. 

(c) Closed in accordance with requirements for permanent wells, if they are taken out 

of service. 

3.3.3 Water Quantity 

3.3.3.1 Safe Yield 

(a) Pumped groundwater sources 

(1) The source shall be capable of 180 days of pumping at the average day 
demand rate followed by a peak of 3 or 7 days of pumping at the 
maximum day demand rate without dewatering the source. The 7 day 
duration of maximum day demand pumping shall be applied to water 
systems serving developments constructed for the purpose of accessing 
recreational and resort areas. The 3 day duration of maximum day 
demand pumping is applied to all other water systems. Peaking duration 

is evaluated by the Secretary on a case-by-case basis. The maximum safe 

yield shall not be greater than the pump rate of the constant discharge test, 

except on a case-by-case basis where a 10% increase may be granted when 
supported by appropriate documentation. 

(2) Sources which may be subjected to interference from existing sources 
shall have that interference evaluated per Appendix A Subpart 3.3.3.2.20. 

(3) Proposed sources which may be subject to future interference shall be 
allowed to use only 90% of the total available head in the safe yield 
analysis. This requirement may be waived by the Secretary for wells 
belonging to the same Public water system. 

(4) The safe yield determination shall take into consideration seasonal low 

static water level and hydrogeologic boundaries affecting the aquifer. 

(b) Springs 

Spring yields determined from random measurements throughout summer and fall shall 

be divided by 4 and compared against maximum day demands to determine the adequacy 

of the source. Springs issuing from a defined bedrock or sand and gravel aquifer, and 

having a detailed hydrologic low flow analysis will be compared against maximum day 

demands, in a 1 Q20 drought condition. 

Detailed hydrologic analysis must include at least the following: 

(1) Monitoring of spring yield for low flow analysis on a weekly basis from July 1 to 
October 15 and from December 15 to March 15. The lowest flow during either 

period shall be used in the analysis. 
(2) Monitoring of spring yield for high flow analysis on a weekly basis from March 

15 to July 1 and from October 15 to December 15. The highest flow during either 

period shall be used in the calculation and delineation of the Source Protection 

Area(s). 
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All safe yield analyses shall use methodologies appropriate to the hydrogeologic setting 

and published methodologies, unless previously approved by the Secretary. 

3.3.3.2 Pumping Test Procedures and Requirements 

All pump tests shall consist of and be conducted in the following order: a step drawdown 
test, a constant discharge test, and a recovery test. The constant discharge test shall be 
conducted after full recovery from the step test. The recovery test shall immediately 
follow the constant discharge test. Tests shall be evaluated using standard published 
methodologies or any pre-approved proprietary method proposed by the consultant and 
approved by the Secretary. All recordings and evaluations (including graphical) 
appropriate to the testing program shall be provided to the Secretary. 

33.3.2.1 Step drawdown tests shall: 

(a) Contain at least 5 steps of at least 60 minutes duration. 
(b) Hold discharge constant for the duration of each step. See table below under 

Constant Discharge Test (in Subpart 3.33.2.2) for discharge limits. 
(c) Have drawdown measured to the nearest 10th of a foot. 
(d) Recommended times for drawdown measurements are as follows: 

0 - 10 minutes eve 1 minute 
10 - 20 minutes eve 2 minutes 
20 - 60 minutes eve 5 minutes 
60+minutes eve 10 minutes 

(e) Provide a graph of drawdown / discharge vs. discharge (Sw/Q vs Q) and 
evaluation of the data collected above using published methodologies. 

3.3.3.2.2 Constant Discharge Test 

The constant discharge test shall be conducted after full recovery from the step test. The 
following table shall be used to determine the duration of constant discharge tests: 

Pump Test Rate 
GP 

Duration Constant 
Dischar e Within: 

0 — 49 72 hours ~ 5% 
50 — 99 96 hours ~ 3% 
100 or reater 120 hours ~ 3% 

The constant discharge test shall include but not be limited to the following: 

(a) Discharge shall be held constant within the above limits. Ball-type valves shall be 
placed after meters to prevent turbulence in the meter. Meters shall be checked 
by another independent method, i.e., bucket and stopwatch. 
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(b) Drawdown measurements to the nearest 100th of a foot in observation wells and 
to the nearest 10th of a foot in production wells. 

(c) Recommended times for drawdown and discharge measurements in the 
production well, including early time readings, are as follows: 

TIME INTO TEST, MINS READING FREQUENCY 
0-10 eve 1 minute 
10-30 eve 2 minutes 
30-90 eve 5 minutes 
90-180 eve 10 minutes 
180-420 eve 30 minutes 
420-1440 eve 60 minutes 
1440-end of test eve 2 to 4 hours 

(d) All observation wells, including water system sources, within the specified radius 
(see Appendix A Subpart 3.3.5.2 for the radius) shall be monitored and water 
level measurements shall be taken as follows: 
(1) Water level measurements shall be taken every four (4) hours for two (2) 

days prior to and one (1) day following the constant discharge test. 
(2) Water level measurements during the constant discharge test shall be taken 

at least every four (4) hours and more frequently based on the 
hydrogeologic setting and distance from the pumped source. 

(3) Monitoring of water system sources in use shall include measurements 
taken at a time following their longest recovery period, usually between 3 
and 5 A.M and monitoring increments of two hours apart during the day (6 
P.M. to 6 A.M.) and four hours apart for the remaining hours shall be 
used. 

(e) A graph of drawdown vs time on log-log or semi-log paper and distance vs 
drawdown, if two (2) or more observation wells are available, and an evaluation 
of this data using published methodologies. 

(~ An evaluation of groundwater level trends for the production and monitored 
sources prior to pumping to evaluate seasonal or storm related fluctuations in 
groundwater conditions, effects of neighboring sources, and domestic usage 
patterns. 

(g) Precipitation and discharge plotted on each graph of time drawdown for all 
sources monitored. 

(h) The installation and monitoring of observation wells, piezometers or other 
monitoring devices as needed. 

(i) Type and location of all observation wells shall be shown on engineering plan. 

3.33.2.3 Constant Discharge Test Interruptions 

The first 24 hours of the constant discharge test shall be free of interruptions. If an 
interruption occurs the test shall be terminated, the source allowed to fully recover and 
the test restarted. After the first twenty four (24) hours, if the constant discharge test is 
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interrupted a total of two (2) hours or longer, the test shall be terminated, the source 
allowed to fully recover and the test re-started. 

33.3.2.4 Recovery tests shall be conducted immediately following the constant discharge 
test and shall include the following: 

(a) Drawdown measurements to the nearest 10th of a foot in the pumped source. 
(b) Monitoring for two days or complete recovery, whichever occurs first. 
(c) Monitoring of drawdown at timed intervals which will result in evenly spaced 

plots on logarithmic paper when plotted as s' vs t/t'. Recommended times of 
recover measurement be innin when the um is turned off are as follows: 
RECOVERY TIME, MINS. FREQUENCY 
0-10 eve 1 minute 
10-20 eve 2 minutes 
20-60 eve 5 minutes 
60-120 eve 15 minutes 
120-360 eve 60 minutes 
360-600 eve 120 minutes 
600-2880 eve 360 minutes 

(d) Calculation of aquifer parameters from recovery data. 

3.33.3 Approved Yield 

Combined approved yield for all sources shall not exceed the system's maximum day 
demand except in the case of water systems serving municipalities where the approved 
yield may include the maximum day demand as projected over a 20 year time period. 
When a system's metered maximum day demand equals 90% of the previously projected 
maximum day demand, the water supplier should project a new maximum day demand 
and develop additional sources of water supply at that time. 

3.3.4 Water Quality 

3.3.4.1 The proposed source shall be tested for the water quality constituents listed in Table 6-1 
of this rule, except for the disinfection by-products and disinfection residuals, and any 
additional constituents that the Secretary requires. Section 6.14 contains information 
about Maximum Contaminant Level Goals. 

3.3.4.2 Samples shall be collected at the conclusion of the test pumping procedure. 

3.3.4.3 Field determination of physical constituents or special sampling may be required by the 
Secretary. 

3.3.4.4 A turbidity in excess of 5 NTU is not acceptable. Treatment may be required. 

3.3.5 Source Interference 
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Source interference monitoring shall be conducted on all sources, when permitted by the 

source owner, within the monitoring radius defined in this subpart unless a waiver is 

granted by the Secretary. Source interference analyses determine whether a proposed 

pumping source will result in a source interference problem at a neighboring water 

system. See Appendix A Subpart 3.3.5.4 for the definition of unacceptable source 

interference. 

3.3.5.1 Development of a Source Interference Testing Program. 

(a) The proposed source interference testing program shall be detailed on the Source 

Testing Application Form. 
(b) All source owners within the radial distances defined in Appendix A Subpart 

3.3.5.2(c) shall be identified and notified in writing of the forthcoming test. The 
notification shall: 
(1) Include an informational form letter supplied by the Secretary. 

(2) Request monitoring permission and a written response; 
(3) Define responsibility to prepare source for monitoring; 
(4) State the monitoring radius requirement. 
(5) Offer to disinfect and re-seal the source when the monitoring ends. 

(6) Inform the source user and owner that the applicant will supply potable 
water or cease the pump test should their water supply needs not be met. 

(7) Identify name and phone number of contact person in the event of a water 
outage during testing. 

(c) If unable to monitor a neighbor's source, estimate source interference based on 
calculations. 

(d) All sources identified per 3.3.5.2(c) shall be monitored, if possible. 

(e) All sources monitored shall be disinfected at the end of the testing program when 
permitted by the source owner. Monitoring tubes and water level probes shall be 
disinfected prior to installation. 

33.5.2 Data Collection for Source Interference Testing. 

(a) All data specified in Subpart 3.3.3.2.2(d) shall be collected. 
(b) Existing sources not in service should be measured to the nearest 0.01 foot. 

Sources in service should be measured to the nearest 0.10 foot. 

(c) The following rates and distances shall be used for determining the study area for 

source interference monitoring. The monitor radius and duration may be increased 
at the discretion of the Secretary. 

PUMP TEST RATE, 
GPM 

MONITOR 
RADIUS 

DURATION 

0-19 1000 feet 72 hours 
20-49 2000 feet 72 hours 
50-99 2500 feet 96 hours 
100+ 3000 feet 120 hours 

Page 29 



Vermont Water Supply Rule 

(d) Water usage and listing of sources in service. 

3.3.5.3 Data Submittal 

Source interference information shall be submitted in the Source Evaluation Report on 
forms provided by the Secretary. 

3.3.5.4 Definition of Unacceptable Source Interference 

If, as a result of source interference, existing Public and private water systems cannot 
meet their design demands, then a source interference problem exists. Applicants are 
advised to contact the Secretary for additional guidance on calculating interference 
effects on private water systems. 

Public and private water systems depleted by the testing of proposed sources (and 
existing permitted sources seeking an increase in approved yield) shall be able to meet 
their expected demand while the proposed Public water system is pump tested for 
approval. Unless more specific information is available, the reliable long-term yield for a 
private source should be assumed to be one-half (1/2) the driller's reported yield. 
Depending upon system use, this long-term yield must satisfy the minimum values found 
in Table A2-1 in this rule for Public water systems. 

Interference problems may also include water quality problems resulting from public 
source testing. Interference will be determined based on measurement or calculation of 
interference effects from the production source pumping at the approvable rate at the end 
of 180 days at average day demand plus 3 or 7 days at maximum day demand. 

3.3.5.5 Resolution of Unacceptable Source Interference 

(a) All unacceptable source interference shall be resolved to the satisfaction of the 
Secretary prior to the issuance of a Source Permit. The applicant is responsible 
for identification of all sources in use within the monitoring radius defined in 
Appendix A Subpart 3.3.5.2. The Secretary may either reduce the permitted yield 
or require additional testing or analysis to determine the impact upon the 
unmonitored source. 

(b) Solutions may include: 
(1) drill affected source deeper and test for water quantity. 
(2) test affected source or re-evaluate existing data. 
(3) Connect affected water system onto acceptable Public water system. 
(4) develop an alternative water source for the affected source. 
(5) Present water usage data from the affected water system which documents 
a reduction in water demand. 
(6) For some private water systems, additional storage may be developed to 

offset the source interference. 
(7) Hydrofracture the well or redevelop by other methods. 
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33.6 Source Protection 

A Source Protection Area shall be delineated for the water system source and a Source 
Protection Plan shall be developed which minimizes, to the extent practicable, risks from 
potential sources of contamination. 

3.3.6.1 Source Protection Areas (SPA) - General 

(a) Delineation of Source Protection Areas is required for a new Public water system 
and for altering the permitted production rate. 

(b) If a new Public water system well interferes with an existing Public water system 
and increases the source protection area of the existing source(s), then the 
applicant shall redelineate the source protection area for the affected existing 
source and shall follow the public notice requirements in Subchapter 21-4, 
subsection 4.1.1.3. 

(c) Any increase in the risk of contamination to an existing Public water system 
caused by the expansion of its SPA due to pumping of a proposed well must be 
addressed by the applicant prior to source permitting for the new Public water 
system. 

3.3.6.2 Source Protection Area Delineation 

(a) Source protection areas shall be delineated using existing geologic and 
hydrogeologic data, and pumping test data. The applicant shall give consideration 
to the following: 
(1) Hydrogeologic setting based on published and unpublished reports, well 

logs, fracture traces, on site observations, and other site specific 
information available; 

(2) Pump testing at design production rate; 
(3) Ambient non-pumping groundwater flow conditions based on topography 

and observation wells when available; 
(4) Topography using U.S.G.S. topographic maps; 
(5) Structure (fracture pattern, jointing, lineaments); 
(6) Surficial and bedrock geology (rock types, depositional environment, 

etc.); 
(7) Soils (type, thickness, hydraulic properties); 
(8) The source's expected maximum use; 
(9) Elevation of the source pump intake; 
(10) Appropriate hydrogeologic models; and 
(11) Seasonal maximum discharges of springs 

(b) The delineation of a SPA is performed in conjunction with the Source Permit 
process described in Subchapter 21-4. 

(1) Source Permit Application: 
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Identification of sources of contamination, development of a conceptual 
hydrogeologic model, and preliminary SPA based on existing data 
collection and assessment; 

(2) Source Testing Application; Scope of Work: 
The applicant shall propose the method of SPA delineation, state what 
data are to be collected from the pumping test and how it will be used in 
the SPA delineation. The proposal may include: 
(i) Monitoring wells to determine distance drawdown relationship. 

Production wells in unconsolidated aquifers with intended 
production rates of 50 gpm or greater require a minimum of three 
(3) observation wells. A monitoring well plan and rationale shall 
be submitted for approval. 

(ii) Water table or potentiometric surface fluctuations, groundwater 
flow pattern. 

(iii) Effect of precipitation 

(3) Source Evaluation Report 
Each SPA shall be delineated after careful consideration of all existing 
information. The SPA shall be presented on a original unfolded USGS 
map of scale 1:24000 or as required by the Secretary. A.geo-referenced 
digital file of the area may also be submitted. This map shall include the 
following: 
(i) Name and number of the project and source, and the town name. 
(ii) Pumping rate of the source in GPM, maximum day demand. 

A narrative which describes the following for each SPA shall be included 
in the Source Evaluation Report. 
(i) Bedrock and surficial geology (rock types, depositional 

environment, etc.) 
(ii) Structure (fracture pattern, jointing, lineaments) 
(iii) Soils (type, thickness, stratification, hydraulic, properties) 
(iv) Hydrogeologic setting and aquifer type 
(v) Field Reconnaissance observations 
(vi) Data Gaps which may be filled through future testing. 

Note: As data is gathered during source development, refinement of the understanding 
of the groundwater flow system should occur. It is therefore expected that the 
methodologies employed for SPA delineation be adjusted to the hydrogeologic 
environment and that all existing data be considered to define a reasonable area to 
be used to protect the source. 

3.3.6.3 SPA Zones 

Source protection areas shall be delineated with the following zones, in a manner that 
reflects the hydrogeologic setting. 
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Zone 1 Shall consist of the isolation zone as described in Appendix A Subpart 3.3.1.2. 
This is the area where impacts are likely to be immediate and certain. 

Zone 2 Shall consist of the contributions from the monitoring radius established in 
Appendix A Subpart 3.3.5.2(c), and outside the Zone 1 Isolation Zone. This area is one 
where there will be probable impacts from potential sources of contamination. 

Zone 3 Shall consist of remaining recharge areas) or area of contribution to the source 

not delineated as Zone 2 and where there may be possible impacts from potential sources 
of contamination. Groundwater under the direct influence of surface water shall include 
upstream areas in the watershed within 200 feet of any surface water potentially 
influencing the source. 

2YTT Two year travel time (2YTT) zone shall be used to identify a protection area to 
provide adequate protection from pathogen threats resulting from onsite disposal of 
sewage. 

3.3.6.4 Source Protection Plans 

Source protection plans shall be developed for groundwater sources and shall meet the 
requirements of Subchapter 21-16. 

3.3.7 Infiltration Galleries 

(a) Two types of infiltration galleries are recognized by the Secretary. 
(1) Groundwater induced infiltration galleries located so as to intercept 
ambient groundwater flow. 
(2) Surface water induced infiltration galleries located so as to intercept 
surface water. Infiltration galleries within 200 feet of surface water are 
considered surface water induced infiltration galleries, unless detailed analysis of 
groundwater flow conditions and water quality determine waters to be acceptable 
groundwater. 

(b) Groundwater induced infiltration galleries may be considered only where 
geological conditions preclude the feasibility of developing an acceptable drilled 
well. 

(c) Infiltration galleries shall be regarded in the same manner as wells as far as 
sanitary isolation distance and land uses are concerned. 

(d) Flow in the galleries shall be by gravity to the collecting well. 
(e) Review Process 

Infiltration galleries should only be considered when development of alternative 
sources is shown not to be technically viable. 
(1) Groundwater induced infiltration galleries will be reviewed in a similar 

manner to wells. 
(2) Surface water infiltration galleries will be reviewed on a case by case basis 

and may be considered surface water intakes. 
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3.4 Groundwater Under the Direct Influence of Surface Water (GWUDn 

3.4.1 Public Community Water Systems and Public Non-Transient Non-Community Water 
Systems 

3.4.1.1 Criteria 

All systems not otherwise exempted under Appendix A Subpart 3.4.1.2., and using 
groundwater sources, shall use the Microscopic Particulate Analysis (MPA) test when the 
source meets any one or more of the following criteria: 
(a) The source has a history of water-borne disease; 
(b) The source, within the most recent 3 year period, has had one or more violations 

of E. coli MCL or has failed to meet any total coliform monitoring requirements; 
(c) The source is subject to annual flooding; 
(d) There are construction defects or deficiencies that could allow surface water to 

directly enter the source; 
(e) The source is a spring or infiltration gallery; 
(~ The source has a tested capability to yield more than 500 gallons per minute; 
(g) The source is less than 150 feet from a surface water body and: 

(1) has less than 50 feet ~f soil over the screen, end of casing, or bedrock 
surface; 
(2) has no confining layer; or 
(3) has a direct hydraulic connection; 

(h) The source is a bedrock well farther than 150 feet from the nearest surface water 
but has: 
(1) less than 50 feet of watertight casing; and 
(2) no confining layer. 

(i) The source e~ibits other convincing evidence of being under the direct influence 
of surface water. 

3.4.1.2 Exemptions 

(a) Systems are exempt from further testing when all available sources: 
(1) are groundwater sources, but not springs or infiltration galleries; and 
(2) are farther than 150 feet from the nearest surface water body; and for rock 

wells 
(3) have more than 50 feet of watertight casing or a confining layer. 
(b) Systems which pass the Microscopic Particulate Analysis tests are exempt 

from further testing. 

3.4.2 Public Transient Non-Community Water Systems 

3.4.2.1 Criteria 

A water system shall conduct water quality testing if the Secretary determines a source is 
at risk of GWUDI. Sources are at risk of GWUDI when: 
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(a) there are construction defects or deficiencies exist that could allow surface water 
to directly enter the source; 

(b) there are indications of water-borne disease outbreaks associated with the source; 
(c) there is evidence of direct surface water contamination; 
(d) there are surrounding sources of fecal contamination; 
(e) the source is an infiltration gallery or dug well; 
(~ the source is a gravel well or well point and less than or equal to 50 feet from 

surface water, and e~ibits criteria listed in (a) through (e); or 
(g) there is not enough information to make the determination. 

3.4.2.2 Water Quality Testing 

(a) Systems shall make improvements to obvious source construction defects that 
increase the source's vulnerability to surface water contamination before 
beginning testing; 

(b) System shall perform six months of total coliform testing, including e-coli testing 
if fecal coliform-positive; 

(c) System shall perform one spring MPA test if any confirmed total coliform-
positive occurs during step (b) testing; 

(d) System shall perform hydraulic connection analysis if the MI'A laboratory is 
unable to adequately examine the requisite amount of sample. 

3.4.23 GWUDI Determination 

The Secretary will determine if the source is GWUDI based on the available information, 
site visits, and water quality testing data. The system shall provide the Secretary with the 
information needed to make this determination. 

3.5 Standards for Public Non-Community Water System Sources 

3.5.1 Water system sources for Public Non-Community water systems shall comply with the 
requirements found in Part 11 of Appendix A. 
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Part 4 WATER SUPPLY TREATMENT 

Introduction 

This Part applies to: 
(a) Public Community water systems; 
(b) Public Non-transient water systems; 
(c) Public Transient water systems; and 
(b) Domestic Bottled water systems. 

4.0 General 

The design of treatment processes and devices shall depend on evaluation of the nature 
and quality of the particular water to be treated and the desired quality of the finished 
water. 

(a) All filtration facilities must be capable of producing finished water meeting the 
MCLs in Subchapter 21-6, and the Giardia and viral standards at 40 CFR, 
§141.70. 

(b) Pilot studies are required on all non-conventional water treatment systems, where 
data on similar facilities in use on Vermont waters is not available. 

(c) Pilot studies must address water qualities expected throughout the year including 
spring runoff and winter cold water. 

(d) Pilot studies may not be required for conventional flocculation, sedimentation, 
filtration facilities. 

(e) Best Available Technologies (BAT) shall be considered when a treatment 
technology is required under 40 CFR Parts 141 and 142. 

( fl Pilot studies may be required by the Secretary for proposed applications of 
Granular Activated Carbon (GAC) treatment when other compounds in the water 
may interfere with effective GAC treatment. 

4.1 Clarification 

Plants designed for processing surface water shall: 
(a) provide a minimum of two units each for rapid mix, flocculation and 

sedimentation, 
(b) be constructed to allow units to be taken out of service without disrupting 

operation, and have drains or pumps sized to allow dewatering in a reasonable 
period of time, 

(c) be started manually following shutdown, and 
(d) minimize hydraulic head losses between units to allow future changes in 

processes without the need for re-pumping. 

4.1.1 Rapid Mix 
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Rapid mix shall mean the rapid dispersion of chemicals throughout the water to be 
treated, usually by violent agitation. 

(a) Equipment - Basins should be equipped with mechanical mixing devices. 
(b) Mixing - The detention period should be no more than thirty seconds. 
(c) Location - The rapid mix and flocculation basin shall be as close together as 

possible. 
(d) Some systems may be able to use static mixers to accomplish rapid mixing. 

4.1.2 Flocculation 

Flocculation shall mean the agitation of water at low velocities for long periods of time. 

(a) Basin Design - Inlet and outlet design shall prevent short circuiting and 
destruction of floc. A drain and/or pumps shall be provided to handle dewatering 
and sludge removal. 

(b) Detention - The flow through velocity shall be not less than 0.5 nor greater than 
1.5 feet per minute with a detention time for floc formation of at least 30 minutes. 

(c) Equipment - Agitators shall be driven by variable speed drives with the peripheral 
speed of paddles ranging from 0.5 to 3.0 feet per second. 

(d) Piping - Flocculation and sedimentation basins shall be as close together as 
possible. The velocity of flocculated water through pipes or conduits to settling 
basins shall be not less than 0.5 feet per second nor greater than 1.5 feet per 
second. Allowances must be made to minimize turbulence at bends and changes 
in direction. 

(e) Other designs - Baffling may be used to provide for flocculation in small plants 
only after consultation with the Secretary. The design should be such that the 
velocities and flows noted above will be maintained. 

( fl Accessibility - Flocculation basin should be designed for easy access and 
observation of floc. 

(g) A superstructure over the basin may be required. 

4.1.3 Sedimentation 

Sedimentation shall follow flocculation. The detention time for effective clarification is 
dependent upon a number of factors related to basin design and the nature of the raw 
water. The following criteria apply to conventional sedimentation units. 

(a) Detention time - Shall provide a minimum of four hours of settling time. Reduced 
sedimentation time may also be approved when equivalent effective settling is 
demonstrated. 

(b) Inlet devices - Inlets shall be designed to distribute the water equally and at 
uniform velocities. Open ports, submerged ports, and similar entrance 
arrangements are required. A baffle should be constructed across the basin close 
to the inlet end and should project several feet below the water surface to dissipate 
inlet velocities and provide uniform flows across the basin. 
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(c) Outlet devices - Outlet devices shall be designed to maintain velocities suitable 
for settling in the basin and to minimize short circuiting. The use of submerged 
orifices is recommended in order to provide a volume above the orifices for 
storage where there are fluctuations in flow. 

(d) Overflow rate - The rate of flow over the outlet weir shall not exceed 20,000 gpd 
per foot of weir length. Where submerged orifices are used as an alternate for 
overflow weirs, they should not be lower than three feet below the flow line with 
flow rates equivalent to weir loadings. 

(e) Velocity - The velocity through settling basins shall not exceed 0.5 feet per 
minute. The basins must be designed to minimize short circuiting. Fixed or 
adjustable baffles must be provided as necessary to achieve the maximum 
potential for clarification. 

(~ Overflow - An overflow weir (or pipe) should be installed which will establish the 
maximum water level desired on top of the filters. It shall discharge by gravity 
with a free fall at a location where the discharge will be noted. 

(g) Superstructure - A superstructure over the sedimentation basin is required. 
(h) Sludge collection - Mechanical sludge collection equipment should be provided. 
(i) Drainage - Basins must be provided with a means for dewatering. Basin bottoms 

should slope toward the drain not less than one foot in twelve feet where 
mechanical sludge collection equipment is not required. 

(j) Flushing lines - Flushing lines or hydrants shall be provided and must be 
equipped with back flow prevention devices acceptable to the Secretary. 

(k) Safety - Permanent ladders or handholds should be provided on the inside walls of 
basins above the water level. Guard rails should be included. 

(1) Sludge removal - Sludge removal design shall provide that: 
(m) sludge pipes shall be not less than three inches in diameter and so arranged as to 

facilitate cleaning, 
(2) entrance to sludge withdrawal piping shall prevent clogging, 
(3) valves shall be located outside the tank for accessibility, and 
(4) the operator may observe and sample sludge being withdrawn from the 

unit. 
(n) Sludge disposal - Sludge disposal facilities shall meet the requirements of the 

Secretary (See Subpart 4.10.) 

4.1.4 Solids Contact Unit 

Units are acceptable for clarification where water characteristics are not variable and flow 
rates are uniform. Clarifiers should be designed for the maximum uniform rate and 
should be adjustable to changes in flow which are less than the design rate and for 
changes in water characteristics. Aminimum of two units are required for surface water 
treatment. 

4.1.4.1 Chemical Feed 

Chemicals shall be applied at such points and by such means as to insure satisfactory 
mixing of the chemicals with the water. 
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4.1.4.2 Mixing 

A rapid mix device or chamber ahead of solids contact units may be required by the 
Secretary to assure proper mixing of the chemicals applied. Mixing devices employed 
shall be so constructed as to: 
(a) provide good mixing of raw water with previously formed sludge particles, and 
(b) prevent deposition of solids in the mixing zones. 

4.1.43 Sludge Concentrators 

The equipment should provide either internal or external concentrators in order to obtain 
a concentrated sludge with a minimum of waste water. 

4.1.4.4 Sludge Removal 

(a) Sludge pipes shall be not less than three inches in diameter and so arranged as to 
facilitate cleaning, 

(b) entrance to sludge withdrawal piping shall prevent clogging, 
(c) valves shall be located outside the tank for accessibility, and 
(d) the operator may observe and sample sludge being withdrawn from the unit. 

4.1.4.5 Detention Period 

The detention period shall be as approved by the Secretary based on the individual units 
used, and the raw water characteristics. 

4.1.4.6 Water losses 

(a) Units shall be provided with suitable controls for sludge withdrawal. 
(b) Total water losses should not exceed five percent (5%) for clarifiers. 

4.1.4.7 Weirs or Orifices 

The units should be equipped with either overflow weirs or orifices constructed so that 
water at the surface of the unit does not travel over 10 feet horizontally to the collection 
trough. 

(a) Weirs shall be adjustable, and at least equivalent in length to the perimeter of the 
tank. 

(b) Weir loading shall not exceed 10 gpm per foot of weir length for units used for 
clarifiers, and 

(c) Where orifices are used the loading per foot of launder rates should be equivalent 
to weir loadings. Either shall produce uniform rising rates over the entire area of 
the tank. 
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4.1.4.8 Upflow Rates 

Unless supporting data is submitted to the Secretary to justify rates exceeding the 
following, the rate of flow shall not exceed 1.0 gpm per square foot of area at the sludge 
separation line. 

4.1.5 Tube or plate settlers 

Proposals for settler unit clarification must include pilot plant and/or full scale 
demonstration satisfactory to the Secretary prior to the preparation of final plans and 
specifications for approval. 

4.2 Filtration 

Acceptable filters shall include, at the discretion of the Secretary, the following types: 
(a) rapid rate gravity filters; 
(b) rapid rate pressure filters; 
(c) slow sand filtration; 
(d) direct filtration; 
(e) diatomaceous earth filtration; or 
(~ other technology as approved by the Secretary. 

The application of any one type must be supported by water quality data. representing a 
reasonable period of time to characterize the variation in water quality. Experimental 
treatment studies may be required to demonstrate the applicability of the method of 
filtration proposed. 

4.2.1 Rapid Rate Gravity Filters 

4.2.1.1 Pretreatment 

The use of rapid rate gravity filters shall require pretreatment through the addition of 
constituents to enhance the treatment process. 

4.2.1.2 Rate of Filtration 

The rate of filtration shall be determined through consideration of such factors as raw 
water quality, degree of pretreatment provided, filter media, water quality control 
parameters, competency of operating personnel, and other factors as required by the 
Secretary. In any case, the filter rate must be proposed and justified by the designing 
engineer to the satisfaction of the Secretary prior to the preparation of final plans and 
specifications. 

4.2.1.3 Total Filter Capacity Determination 
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(a) At least two units shall be provided. Where only two units are provided each shall 
be capable of meeting the plant design capacity (the projected maximum daily 
demand) at the approved filtration rate. Where more than two filter units are 
provided, the filters shall be capable of meeting the plant design capacity at the 
approved filtration rate with one filter removed from service. Where declining 
rate filtration is provided, the variable aspect of filtration rates, and the number of 
filters must be considered when determining the design capacity for the filters. 

(b) The reserve capacity of water treatment plants constructed between 1980 and 
1992 shall be determined under the previous practices until 2011. These previous 
practices required the plant capacity to meet average daily demand with one filter 
off line and maximum daily demand with all filters operating. Any new water 
treatment plant construction or major modification beginning after January 1, 
1993, requires use of the new standards for design as described in Appendix A 
Subpart 4.2.1.3(a). 

4.2.1.4 Structural details and hydraulics 

The filter structure shall be so designed as to provide for: 
(a) vertical walls within the filter; 
(b) no protrusion of the filter walls into the filter media; 
(c) head room to permit normal inspection and operation; 
(d) minimum water depth over the surface of the filter media of three (3) feet; 
(e) trapped effluent to prevent back flow of air to the bottom of the filters; 
(~ prevention of floor drainage to the filter with a minimum of 4 inch curb around 

the filters; 
(g) prevention of flooding by providing overflow; 
(h) maximum velocity of treated water in pipe and conduits to filters of two feet per 

second; 
(i) cleanouts and straight alignment for influent pipes or conduits where solids 

loading is heavy; 
(j) washwater drain capacity to carry maximum flow; 
(k) safety handrails or walls around filter areas adjacent to normal walkways; and 
(1) construction to prevent cross connections and common walls between potable and 

non-potable water. 

4.2.1.5 Washwater troughs 

Washwater troughs should be constructed to have: 
(a) the bottom elevation above the maximum level of expanded media during 

washing; 
(b) a two inch freeboard at the maximum rate of wash; 
(c) the top edge level and all at the same elevation; 
(d) spacing so that each trough serves the same number of square feet of filter area; 

and 
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(e) maximum horizontal travel of suspended particles to reach the trough not to 
exceed three feet. 

4.2.1.6 Filter material 

The media shall be clean silica sand or other natural or synthetic media approved by the 
Secretary, having the following characteristics: 
(a) a total depth of not less than 24 inches and generally not more than 30 inches; 
(b) an effective size range of the smallest material no greater than 0.45 to 0.55 mm; 
(c) a uniformity coefficient of the smallest material not greater than 1.65; and 
(d) a minimum of 12 inches of media with an effective size range no greater than 0.45 

mm to 0.55, and a specific gravity greater than other filtering materials within the 
filter. 

(e) Types of filter media: 
(1) Anthracite - Clean crushed anthracite, or a combination of anthracite and 

other media may be considered on the basis of experimental data specific 
to the project, and shall have: 
(i) effective size of 0.45 mm to 0.55 mm with uniformity coefficient 

not greater than 1.65 when used alone; 
(ii) effective size of 0.8 mm to 1.2 mm with a uniformity coefficient 

not greater than 1.85 when used as a cap; 
(iii) effective size for anthracite used on potable groundwater for iron 

and manganese removal only shall be a maximum of 0.8 mm 
(effective sizes greater than 0.8 mm may be approved based upon 
onsite pilot plant studies). 

(2) Sand - sand shall have: 
(i) effective size of 0.45 mm to 0.55 mm; and 
(ii) uniformity coefficient of not greater than 1.65. 

(3) Other media - Other media will be considered based on experimental data 
and operating experience. 

(4) Gravel - Gravel, when used as the supporting media, shall consist of hard, 
rounded particles and shall not include flat or elongated particles. The 
coarsest gravel shall be 2-1/2 inches in size when the gravel rests directly 
on the strainer system, and must extend above the top of the perforated 
laterals. Not less than four layers of gravel shall be provided in accordance 
with the following size and depth distribution when used with perforated 
laterals: 
Size De th 
2-1/2 to 1-1/2 inches 5 to 8 inches 
1-1/2 to 3/4 inches 3 to 5 inches 
3/4 to 1/2 inches 3 to 5 inches 
1/2 to 3/16 inches 2 to 3 inches 
3/16 to 3/32 inches 2 to 3 inches 
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Reduction of gravel depths may be considered upon justification to the 
Secretary when proprietary filter bottoms are specified. 

4.2.1.7 Filter bottoms and strainer systems 

Departures from these standards may be acceptable for high rate filters and for 
proprietary bottoms. Porous plate bottoms shall not be used where iron or manganese 
may clog them or with waters softened by lime. Manifold type collection systems shall be 
designed to: 
(a) minimize loss of head in the manifold materials; and 
(b) assure even distribution of washwater and even rate of filtration over the entire 

area of the filter. 

4.2.1.8 Surface wash or subsurface wash 

Surface or subsurface wash facilities are recommended and may be accomplished by a 
system of fixed nozzles or a revolving type apparatus. All devices shall be designed with: 
(a) provision for water pressure of at least 45 psi; 
(b) a properly installed vacuum breaker or other approved device to prevent back 

siphonage if connected to the treated water system; 
(c) rate of flow of 2.0 gallons per minute per square foot of filter area with fixed 

nozzles or 0.5 gallons per minute per square foot with revolving arms; and 
(d) air wash can be considered based on experimental data and operating experiences. 

4.2.1.9 Appurtenances 

The following shall be provided for every filter: 
(a) influent and effluent sampling taps; 
(b) means for measuring head loss; 
(c) a flow meter. A modified rate controller which limits the rate of filtration to a 

maximum rate may be used. However, equipment that simply maintains a 
constant water level on the filters is not acceptable, unless the rate of flow onto 
the filter is properly controlled. A pump or a flow meter in each filter effluent line 
may be used as the limiting device for the rate of filtration only after consultation 
with the Secretary; 

(d) filter to waste provision; and 
(e) provisions for draining the filter to waste with appropriate measures for back flow 

prevention (see Appendix A Subpart 4.10). 

It is recommended the following be provided for every filter: 
(a) a continuous or rotating cycle turbidity recording device for surface water 

treatment plants, and 
(b) a 1 to 1-1/2 inch pressure hose and storage rack at the operating floor for washing 

filter walls. 
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4.2.1.10 Backwash 

Provisions shall be made for washing filters as follows: 
(a) a minimum rate of 15 gallons per minute per square foot, consistent with water 

temperatures and specific gravity of the filter media. A rate of 20 gallons per 
minute per square foot or a rate necessary to provide fora 50 percent expansion of 
the filter bed is recommended. A reduced rate of 10 gallons per minute per square 
foot may be acceptable for full depth anthracite or granular activated carbon 
filters; 

(b) filtered water provided at the required rate by washwater tanks, a washwater 
pump, from the high service main, or a combination of these; 

(c) washwater pumps in duplicate unless an alternate means of obtaining washwater 
is available; 

(d) not less than 15 minutes wash of filter at the design rate of wash; 
(e) a washwater regulator or valve on the main washwater line to obtain the desired 

rate of filter wash with the washwater valves on the individual filters open wide; 
(~ a rate of flow indicator, preferably with a totalizer, on the main washwater line, 

located so that it can be easily read by the operator during the washing process; 
and 

(g) design to prevent rapid changes in backwash water flow. 

4.2.2 Rapid rate pressure filters 

The use of these filters is not recommended and generally not approved since their 
effectiveness is easily reduced and their operation difficult to monitor, however, they may 
be the only economic solution in certain circumstances. 

4.2.2.1 General 

Minimum criteria relative to number, rate of filtration, structural details and hydraulics, 
filter media, etc., provided for rapid rate gravity filters also apply to pressure filters where 
appropriate. 

4.2.2.2 Rate of filtration 

The rate shall not exceed three gallons per minute per square foot of filter area, except 
where pilot study or in plant testing as approved by the Secretary has demonstrated 
satisfactory results at higher rates. 

4.2.2.3 Details of design 

The filters shall be designed to provide for: 
(a) a minimum of two sight ports (except for iron and manganese removal filters); 
(b) a differential head loss gauge; 
(c) an easily readable meter or flow indicator on each battery of filters. A flow 

indicator is recommended for each filtering unit; 
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(d) filtration and backwashing of each filter individually with an arrangement of 
piping as simple as possible to accomplish these purposes; 

(e) filter media shall comply with Appendix A Subpart 4.2.1.6; 
(~ the top of the washwater collectors to be at least 18 inches above the surface of 

the media; 
(g) the under drain system to efficiently collect the filtered water and to uniformly 

distribute the backwash water at a rate not less than 15 gallons per minute per 
square foot of filter area; 

(h) backwash flow indicators and controls that are easily readable while operating the 
control valves; 

(i) an air release valve on the highest point of each filter; 
(j) an accessible manhole to facilitate inspection and repairs; 
(k) means to observe the wastewater during backwashing; 
(1) construction to prevent cross connection; and 
(m) a pressure relief valve shall be installed for each filter. 

4.2.3 Diatomaceous earth filtration 

The use of these filters may be considered for application to surface water with low 
turbidity and low bacterial contamination, and may be used for iron removal for 
groundwater, providing the removal is effective and the water is of satisfactory sanitary 
quality before treatment. 

4.2.3.1 Conditions of use 

Diatomaceous earth filters are expressly excluded from consideration for the following 
conditions: 
(a) color removal; 
(b) turbidity removal where either the gross quantity of turbidity is high or the 

turbidity exhibits poor filterability characteristics; and 
(c) filtration of water with high algae counts. 

4.2.3.2 Pilot plant study 

Installation of a diatomaceous earth filtration system shall be preceded by a pilot plant 
study on the water to be treated. 

(a) Conditions of the study such as duration, filter rates, head loss accumulation, 
slurry feed rates, turbidity removal, bacteria removal, etc. must be approved by 
the reviewing authority prior to the study; 

(b) Satisfactory pilot plant results must be obtained prior to preparation of final 
construction plans and specifications. 

(c) The pilot plant study must demonstrate the ability of the system to meet 
applicable drinking water standards at all times. 

4.2.3.3 Types of filters 
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Pressure or vacuum diatomaceous earth filtration units will be considered for approval. 
However, the vacuum type is preferred for its ability to accommodate a design which 
permits observation of the filter surfaces to determine proper cleaning, damage to a filter 
element, and adequate coating over the entire filter area. 

4.23.4 Treated water storage 

Treated water storage capacity in excess of normal requirements shall be provided to: 

(a) allow operation of the filters at a uniform rate during all conditions of system 
demand at or below the approved filtration rate, and 

(b) guarantee continuity of service during adverse raw water conditions without by-
passing the system. 

4.2.3.5 Number of units. 

See Appendix A Subpart 4.2.1.3 for information on number of units. 

4.2.3.6 Pre-coat 

(a) Application: A uniform pre-coat shall be applied hydraulically to each septum by 
introducing a slurry to the tank influent line and employing a filter to waste or 
recirculation system. 

(b) Quantity: Diatomaceous earth in the amount of 0.2 pounds per square foot of filter 
area or an amount sufficient to apply a 1/8 inch coating should be used with 
recirculation. When pre coating is accomplished with a filter to waste system, 
0.15-0.2 pounds per square foot of filter area is recommended. 

4.2.3.7 Body Feed 

A body feed system to apply additional amounts of diatomaceous earth slurry during the 
filter run is required to avoid short filter runs or excessive head losses. 

(a) Quantity: Rate of body feed is dependent on raw water quality and characteristics 
and must be determined in the pilot plant study. Inclusion of a coagulant coating 
(alum or polymer) to the body feed should be considered. 

(b) Operation and maintenance can be simplified by providing accessibility to the 
feed system and slurry lines. 

(c) Continuous mixing of the body feed slurry is required. 

4.23.8 Filtration 

(a) Rate of filtration: The recommended nominal rate is 1.0 gallon per minute per 
square foot of filter area with a recommended maximum of 1.5 gpm per square 
foot. The filtration rate shall be controlled by a positive means. 
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(b) Head loss: The head loss shall not exceed 30 psi for pressure diatomaceous earth 

filters, or a vacuum of 15 inches of mercury for a vacuum system. 

(c) Recirculation: A recirculation or holding pump shall be employed to maintain 

differential pressure across the filter when the unit is not in operation in order 

prevent the filter cake from dropping off the filter elements. A minimum 

recirculation rate of 0.1 gallon per minute per square foot of filter area shall be 

provided. 
(d) Septum or filter element: The filter elements shall be structurally capable of 

withstanding maximum pressure and velocity variations during filtration and 

backwash cycles, and shall be spaced such that no less than one inch is provided 

between elements or between any element and a wall. 

(e) Inlet design: The filter influent shall be designed to prevent scour of the 

diatomaceous earth from the filter element. 

4.2.3.9 Backwash 

A satisfactory method to thoroughly remove and dispose of spent filter cake shall be 

provided. 

4.2.3.10 Appurtenances 

The following shall be provided for every filter: 
(a) sampling taps for raw and filtered water; 
(b) loss of head or differential pressure gauge; 
(c) rate-of-flow indicator, preferably with totalizer; 
(d) a throttling valve used to reduce rates below normal during adverse raw water 

conditions; and 
(e) evaluation of the need for body feed, recirculation, and any other pumps, in 

accordance with Appendix A Subpart 63. 

4.2.4 Slow Rate Gravity Filters 

The use of these filters shall require prior engineering studies to demonstrate the 

adequacy and suitability of this method of filtration for the specific raw water supply. 

4.2.4.1 Quality of raw water 

Slow rate gravity filtration will generally be limited to waters having maximum 

turbidities of 10 units and maximum color of 5 units: such turbidity must not be 

attributable to colloidal clay. Raw water quality data must include examinations for algae. 

4.2.4.2 Number 

At least two units shall be provided. Where only two units are provided, each shall be 

capable of meeting the plant design capacity (normally the projected m~imum daily 

demand) at the approved filtration rate. Where more than two filter units are provided, the 
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filters shall be capable of meeting the plant design capacity at the approved filtration rate 
with one filter removed from service. 

4.2.43 Structural details and hydraulics 

Slow rate gravity filters shall be so designed as to provide: 
(a) a cover, and insulation to prevent freezing 
(b) headroom to permit normal movement by operating personnel for scraping and 

sand removal operations 
(c) adequate manholes and access ports for handling of sand 
(d) filtration to waste 
(e) an overflow at the maximum filter water level 
(fl provisions for draining the filter to waste with appropriate measures for back flow 

prevention (see Appendix A Subpart 4.10) 

4.2.4.4 Rates of filtration 

The permissible rates of filtration shall be determined by the quality of the raw water and 
shall be on the basis of experimental data derived from the water to be treated. The 
nominal rate may be 45 to 150~gallons per day per square foot of sand area, with 
somewhat higher rates acceptable when demonstrated to the satisfaction of the Secretary. 

4.2.4.5 Underdrains 

Each filter unit shall be equipped with a main drain and an adequate number of lateral 
underdrains to collect the filtered water. The underdrains shall be so spaced that the 
maximum velocity of the water flow in the lateral underdrain will not exceed 0.75 feet 
per second. The maximum spacing of the laterals shall not exceed 3 feet. 

Page 48 



Vermont Water Supply Rule 

4.2.4.6 Filtering material 

(a) Filter sand shall be placed on graded gravel layers for a minimum depth of 30 
inches. 

(b) The effective size shall be between 0.15 mm and 035 mm, or as approved by the 
Secretary. 

(c) The uniformity coefficient shall not exceed 2.5, or as approved by the Secretary. 
(d) The sand shall be clean and free from foreign matter. 

4.2.4.7 Filter gravel 

The supporting gravel shall conform to the size and depth distribution provided for rapid 
rate gravity filters. See Appendix A Subpart 4.2.1(6)(e)(5). 

4.2.4.8 Depth of water on filter beds 

Design shall provide a depth of at least three feet of water over the sand. Influent water 
shall not scour the sand surface. 

4.2.4.9 Control appurtenances 

Each filter shall be equipped with: 
(a) a loss of head gauge; 
(b) an orifice, venturi meter, or other suitable metering device installed on each filter 

to control the rate of filtration; and 
(c) an effluent pipe designed to maintain the water level above the top of the filter 
sand. 

4.2.5 Direct Filtration 

Direct filtration, as used herein, refers to the filtration of a surface water without prior 
settling. The nature of the treatment process will depend upon the raw water quality. A 
full scale direct filtration plant shall not be constructed without prior pilot studies which 
are acceptable to the Secretary. In-plant demonstration studies may be appropriate where 
conventional treatment plants are converted to direct filtration. 

Where direct filtration is proposed, an engineering report shall be submitted prior to 
conducting pilot plant or in-plant demonstration studies. In cases where a direct filtration 
plant is effectively treating the same source, pilot plant studies may be eliminated. 

4.2.5.1 Engineering report 

In addition to the items considered in Appendix A Subpart 1.2, "Engineer's Report," the 
report should include a historical summary of meteorological conditions and of raw water 
quality with special reference to fluctuations in quality, and possible sources of 
contamination. The following raw water parameters should be evaluated in the report: 
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(a) color; 
(b) turbidity; 
(c) bacterial concentration; 
(d) microscopic biological organisms; 
(e) temperature; 
(~ total solids; 
(g) general inorganic chemical characteristics; and 
(h) additional parameters as required by the Secretary. 

The report should also include a description of methods and work to be done during a 
pilot plant study or where appropriate, an in plant demonstration study. 

4.2.5.2 Pilot plant studies (when required) 

After approval of the engineering report, a pilot study or in-plant demonstration study 
shall be conducted. This study shall be conducted under average and adverse water 
quality conditions and shall emphasize but not be limited to the following items: 
(a) chemical mixing conditions including shear gradients and detention periods; 
(b) chemical feed rates; 
(c) use of various coagulant aids including polymers; 
(d) flocculation conditions; 
(e) filtration rates; 
(~ filter gradation, types of media and depth of media; and 
(g) filter breakthrough conditions. 

Prior to the initiation of design plans and specifications, afinal report including the 
engineer's design recommendations shall be submitted to the Secretary. 

4.2.5.3 Pretreatment - Rapid mix and flocculation 

The final rapid mix and flocculation basin design should be based on the pilot plant or 
in-plant demonstration studies augmented with applicable portions of Appendix A 
Subpart 4.1.1 Rapid Mix and Appendix A Subpart 4.1.2 Flocculation. 

4.2.5.4 Filtration 

(a) Filters should be rapid rate gravity filters with dual or mixed media. The final 
filter design should be based on the pilot plant or in-plant demonstration studies 
augmented by applicable portions of Appendix A Subpart 4.2.1 Rapid Rate 
Gravity Filters. Single media sand filters shall not be used. 

(b) Surface wash shall be provided for the rapid rate gravity filters in accordance with 
Appendix A Subpart 4.2.1.8. 

4.2.5.5 Control and operation 
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(a) A continuous recording turbidimeter should be installed on each filter effluent 
line and on the composite filter effluent line. 

(b) Additional continuous monitoring equipment may be required by the Secretary. 

4.3 Disinfection 

Historically chlorine has been the preferred disinfecting agent. However, disinfection 
may be accomplished with liquid chlorine, monochloramines, calcium or sodium 
hypochlorite or chlorine dioxide. Other disinfecting agents will be considered, providing 
reliable application equipment is available and testing procedures for residual are 
recognized in Standard Methods for the Examination of Water and Wastewater, latest 
edition or an equivalent means of measuring effectiveness exists. Disinfection is required 
for all Subpart H systems including surface water supplies and groundwater under the 
direct influence of surface water, and for any groundwater at risk of contamination. The 
required amount of primary disinfection needed shall be specified by the reviewing 
authority and shall be consistent with levels of treatment required by these rules. 
Consideration must be given to the formation of disinfection byproducts (DBPs) when 
selecting the disinfectant. 

4.3.1 Chlorination 

4.3.1.1 Equipment 

43.1.1.1 Type 

Solution feed gas chlorinators or hypochlorite feeders of the positive displacement type 
must be provided (See Part 5 of Appendix A). Use of gas is limited to large, operator on-
site, or monitored, 24 hour facilities, under very specific conditions. 

4.3.1.1.2 Capacity 

The chlorinator capacity shall be such that a free chlorine residual of at least 2 milligrams 
per liter can be maintained in the water with CT values as required in Appendix A 
Subpart 4.3.2(c) when maximum flow rate coincides with anticipated maximum chlorine 
demand. The equipment shall be of such design that it will operate accurately over the 
desired feeding range. (See Appendix A Subpart 5.0.1.) 

4.3.1.1.3 Standby equipment 

Where chlorination is required for protection of the supply, standby equipment of 
sufficient capacity shall be available to replace the largest unit. Spare parts shall be made 
available to replace parts subject to wear and breakage. 

4.3.1.1.4 Automatic switchover 
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Automatic switchover of chlorine cylinders shall be provided, where necessary, to assure 
continuous disinfection. 

4.3.1.1.5 Automatic proportioning 

Automatic proportioning chlorinators will be required where the rate of flow or chlorine 
demand is not reasonably constant. 

4.3.1.1.6 Eductor 

Each eductor must be selected for the point of application with particular attention given 

to the quantity of chlorine to be added, the maximum injector waterflow, the total 
discharge back pressure, the injector operating pressure, and the size of the chlorine 
solution line. Gauges for measuring water pressure and vacuum at the inlet and outlet of 

each eductor should be provided. 

4.3.1.1.7 Inj ector/diffuser 

The chlorine solution injector/diffuser must be compatible with the point of application to 
provide a rapid and thorough mix with all the water being treated. The center of a 
pipeline is the preferred application point. 

43.2 Contact time and point of application 

(a) Due consideration shall be given to the contact time of the chlorine in water with 
relation to pH, ammonia, taste producing substances, temperature, bacterial 
quality, trihalomethane formation potential and other pertinent factors. Chlorine 
should be applied at a point which will provide adequate contact time. All basins 
used for disinfection must be designed to minimize short circuiting. 
Determination of contact time for calculation of CT values will be made using 
Appendix C of the E.P.A. Guidance Manual, October, 1989. 

(b) At plants treating surface water, provisions should be made for applying chlorine 
to the raw water, filtered water, and water entering the distribution system. The 
contact time as required in this subpart must be provided to achieve the necessary 
log removal as shown below. 

The required minimum primary disinfection is the disinfection needed for the entire 
surface water and Subpart H treatment process to meet the overall treatment requirement 

of 3 log Giardia and 4 log virus removal/inactivation. Regardless of any filter efficiency, 

a 0.5 log minimum inactivation of Giardia by disinfection is required. 

The following table provides a summary of the expected minimum level of surface water 

and Subpart H treatment performance in well operated filter systems and the required 
level of disinfection. 

Expected Log Required 
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Filtration Removals Disinfection (Log 
Inactivations 

Giardia Viruses Giardia Viruses 

Conventional 2.5 2.0 0.5 2.0 

Direct 2.0 1.0 1.0 3.0 

Slow Sand 2.0 2.0 1.0 2.0 
Diatomaceous Earth 2.0 1.0 1.0 3.0 

The Secretary may require greater removals/inactivation depending on the degree of 
contamination in the source water. 

(c) For surface water and groundwater under the direct influence of surface water 
sources, CT Values (CT) must be achieved as shown in Tables A4-1 and A4-2 
(See following Appendix A Subpart 4.3). 

(d) For groundwater sources determined to be vulnerable to viral contamination, 4.0 
log inactivation of viruses must be achieved as shown in Table A4-1. 

(e) Groundwater sources not under the direct influence of surface water that are 
required to be continuously disinfected or that are required to have the capability 
of being continuously disinfected shall meet the CT requirements to provide 4.0 
log viral inactivation as shown in Table A4-1. 

4.3.3 Residual chlorine 

When systems are required to provide chemical disinfection, the minimum free chlorine 
residual at distant points in a water distribution system shall be 0.1 milligrams per liter. 

Higher residuals may be required depending on pH, temperature and other characteristics 
of the water. 

4.3.4 Testing equipment 

(a) Chlorine residual test equipment, using the DPD method or other method 
recognized in the latest edition of Standard Methods for the Disinfection of Water 
and Wastewater, shall be provided and should be capable of measuring residuals 
to the nearest 0.1 milligram per liter. 

(b) Each system shall continuously monitor the disinfectant residual of the water as it 
enters the distribution system and record the lowest disinfectant residual each day. 
Systems serving fewer than or equal to 3300 people may take grab samples in lieu 
of continuous monitoring at frequencies as follows: 

S stem Po ulation Sam les/da 
< 500. 1 
501-1,000. 2 
1,001-2,500. 3 
2,501-3,300 4 
(*: The minimum time between samples is 1'/2 hours) 
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4.3.5 Chlorinator piping 

4.3.5.1 Cross connection protection 

The chlorinator water supply piping shall be designed to prevent contamination of the 

treated water supply by sources of questionable quality. At all facilities treating surface 

water, pre and post chlorination systems must be independent to prevent possible 

siphoning of partially treated water into the clear well. The water supply to each eductor 

shall have a separate shut-off valve. No master shut off valve will be allowed. 

4.3.5.2 Pipe material 

The pipes carrying elemental liquid or dry gaseous chlorine under pressure and liquid 

chlorine must be schedule 80 seamless steel tubing or other materials recommended by 

the Chlorine Institute (never use PVC). 

A chlorine solution is defined as a solution of chlorine in water and, therefore, its 

handling differs from that of elemental liquid or dry gaseous chlorine. For chlorine 

solution piping and fittings, rubber, PVC, polyethylene, or other materials recommended 

by the Chlorine Institute must be used. 

Nylon products are not acceptable for any part of the chlorine solution piping system. 

4.3.6 Housing 

Adequate housing must be provided for the chlorination equipment and for storing the 

chlorine (see Appendix A Part 5). 

Table A4-1 - CT VALUES FOR VIRUSES 

CT VALUES FOR INACTIVATION OF VIRUSES BY FREE CHLORINE (1,2) 

Log Inactivation 2.0 3.0 4.0 

pH 6-9 10 6-9 10 6-9 10 

Temperature (°C) 

0.5 6 45 9 66 12 90 
5 4 30 6 44 8 60 

10 3 22 4 33 6 45 

15 2 15 3 22 4 30 

20 1 11 2 16 3 22 

25 1 7 1 11 2 15 

NOTES: 
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1. Data adapted from Sobsey (1988) for inactivation of Hepatitis A Virus (HAV) at pH = 6, 
7, 8, 9, and 10 and temperature = 5 C. CT values include a safety factor of 3. 

2. CT values adjusted to other temperatures by doubling CT for each 10 C drop in 
temperature. 
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Table A4-2 - GIARDIA INACTIVATION 

a ues or nactivation o gar ►a sts ree orine at or ower 

d C J 
O 

t O ~ 
UVr~ 

pH<=6 
Log Inactivations 

pH=6.5 
Log Inactivations 

pH=7.0 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 
<=0.4 23 46 69 91 114 137 27 54 82 109 136 163 33 65 98 130 163 195 

U.6 24 47 71 94 118 141 28 56 84 112 140 168 33 67 100 133 167 200 

0.8 24 48 73 97 121 145 29 57 86 115 143 172 34 68 103 137 171 205 

1 25 49 74 99 123 148 29 59 88 117 147 176 35 70 105 140 175 210 
1.2 25 51 76 101 127 152 30 60 90 120 150 180 36 72 108 143 179 215 
1.4 26 52 78 103 129 155 31 61 92 123 153 184 37 74 111 147 184 221 

1.6 26 52 79 105 131 157 32 63 95 126 158 189 38 75 113 151 188 226 
1.8 27 54 81 108 135 162 32 64 97 129 161 193 39 77 116 154 193 231 

2 28 55 83 110 138 165 33 66 99 131 164 197 39 79 118 157 197 236 

2.2 28 56 85 113 141 169 34 67 101 134 168 201 40 81 121 161 202 242 

2.4 29 57 86 115 143 172 34 68 103 137 171 205 41 82 124 165 206 247 

2.6 29 58 88 117 146 175 35 70 105 139 174 209 42 84 126 168 210 252 

2.8 30 59 89 119 148 178 36 71 107 142 178 213 43 86 129 171 214 257 

3 30 60 91 121 151 181 36 72 109 145 181 217 44 87 131 174 218 261 

d = J O 

O C i 
V V r .... 

pH=7.5 
Log Inactivations 

pH=8.0 
Log Inactivations 

pH=8.5 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 40 79 119 158 198 237 46 92 139 185 231 277 55 110 165 219 274 329 
0.6 40 80 120 159 199 239 48 95 143 191 238 286 57 114 171 228 285 342 

0.8 41 82 123 164 205 246 49 98 148 197 246 295 59 118 177 236 295 354 

1 42 84 127 169 211 253 51 101 152 203 253 304 61 122 183 243 304 365 

1.2 43 86 130 173 216 259 52 104 157 209 261 313 63 125 188 251 313 376 
1.4 44 89 133 177 222 266 54 107 161 214 268 321 65 129 194 258 323 387 

1.6 46 91 137 182 228 273 55 110 165 219 274 329 66 132 199 265 331 397 

1.8 47 93 140 186 233 279 56 113 169 225 282 338 68 136 204 271 339 407 

2 48 95 143 191 238 286 58 115 173 231 288 346 70 139 209 278 348 417 

2.2 50 99 149 198 248 297 59 118 177 235 294 353 71 142 213 284 355 426 

2.4 50 99 149 199 248 298 60 120 181 241 301 361 73 145 218 290 363 435 

2.6 51 101 152 203 253 304 61 123 184 245 307 368 74 148 222 296 370 444 

2.8 52 103 155 207 258 310 63 125 188 250 313 375 75 151 226 301 377 452 

3 53 105 158 211 263 316 64 127 191 255 318 382 77 153 230 307 383 460 

C d C J O 

O C v 'c~.~ v°  ...~ 

pH <=9.0 
Log Inactivations 

Note: CT = CT for 3-Lo Inactivation 99.9% 

0.5 1.0 1.5 2.0 2.5 3.0 
<=0.4 65 130 195 260 325 390 

0.6 68 136 204 271 339 407 
0.8 70 141 211 281 352 422 
1 73 146 219 291 364 437 
1.2 75 150 226 301 376 451 
1.4 77 155 232 309 387 464 
1.6 80 159 239 318 398 477 
1.8 82 163 245 326 408 489 
2 83 167 250 333 417 500 

2.2 85 170 256 341 426 511 
2.4 87 174 261 348 435 522 

2.6 89 178 267 355 444 533 
2.8 91 181 272 362 453 543 
3 92 184 276 368 460 552 
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a ues or nactivation o gar ~a sts ree ovine at 

C d C J O 
~ C a+ 0\ p 

UUa~+~ 

pH<=6 
Log Inactivations 

pH=6.5 
Log Inactivations 

pH=7.0 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 16 32 49 65 81 97 20 39 59 78 98 117 23 46 70 93 116 139 

0.6 17 33 50 67 83 100 20 40 60 80 100 120 24 48 72 95 119 143 
0.8 17 34 52 69 86 103 20 41 61 81 102 122 24 49 73 97 122 146 
1 18 35 53 70 88 105 21 42 63 83 104 125 25 50 75 99 124 149 

1.2 18 36 54 71 89 107 21 42 64 85 106 127 25 51 76 101 127 152 
1.4 18 36 55 73 91 109 22 43 65 87 108 130 26 52 78 103 129 155 
1.6 19 37 56 74 93 111 22 44 66 88 110 132 26 53 79 105 132 158 
1.8 19 38 57 76 95 114 23 45 68 90 113 135 27 54 81 108 135 162 
2 19 39 58 77 97 116 23 46 69 92 115 138 28 55 83 110 138 165 
2.2 20 39 59 79 98 118 23 47 70 93 117 140 28 56 85 113 141 169 

2.4 20 40 60 80 100 120 24 48 72 95 119 143 29 57 86 115 143 172 

2.6 20 41 61 81 102 122 24 49 73 97 122 146 29 58 88 117 146 175 

2.8 21 41 62 83 103 124 25 49 74 99 123 148 30 59 89 119 148 178 
3 21 42 63 84 105 126 25 50 76 101 126 151 30 61 91 121 152 182 

C ~ ~ j 
O 

O 

C Yt O ~ 
U U r .... 

pH=7.5 
Log Inactivations 

pH=8.0 
Log Inactivations 

pH=8.5 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 
<=0.4 28 55 83 111 138 166 33 66 99 132 165 198 39 79 118 157 197 236 

0.6 29 57 86 114 143 171 34 68 102 136 170 204 41 81 122 163 203 244 

0.8 29 58 88 117 146 175 35 70 105 140 175 210 42 84 126 168 210 252 
1 30 60 90 119 149 179 36 72 108 144 180 216 43 87 130 173 217 260 
1.2 31 61 92 122 153 183 37 74 111 147 184 221 45 89 134 178 223 267 
1.4 31 62 94 125 156 187 38 76 114 151 189 227 46 91 137 183 228 274 
1.6 32 64 96 128 160 192 39 77 116 155 193 232 47 94 141 187 234 281 

1.8 33 65 98 131 163 196 40 79 119 159 198 238 48 96 144 191 239 287 
2 33 67 100 133 167 200 41 81 122 162 203 243 49 98 147 196 245 294 

2.2 34 68 102 136 170 204 41 83 124 165 207 248 50 100 150 200 250 300 

2.4 35 70 105 139 174 209 42 84 127 169 211 253 51 102 153 204 255 306 

2.6 36 71 107 142 178 213 43 86 129 172 215 258 52 104 156 208 260 312 

2.8 36 72 109 145 181 217 44 88 132 175 219 263 53 106 159 212 265 318 

3 37 74 111 147 184 221 45 89 134 179 223 268 54 108 162 216 270 324 

d C ~ 
u ~ 

o  ~ ~ ~ 
U V r ... 

pH<=9.0 
Lag Inactivations 

Note: CT=CT for a-Lo Inactivation 99.9Y 

m L 0.5 1.0 1.5 2.0 2.5 3.0 
<=0.4 47 93 140 186 233 279 
0.6 49 97 146 194 243 291 
0.8 50 100 151 201 251 301 
1 52 104 156 208 260 312 
1.2 53 107 160 213 267 320 
1.4 55 110 165 219 274 329 
1.6 56 112 169 225 281 337 
1.8 58 115 173 230 288 345 
2 59 118 177 235 294 353 
2.2 60 120 181 241 301 361 
2.4 61 123 184 245 307 368 
2.6 63 125 188 250 313 375 
2.8 64 127 191 255 318 382 

3 65 130 195 259 324 389 
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a ues or nactivation o gar ►a sts ree orine at 

° :. 

C C \J
d pp 

SCE 
L O "' 
V V C 

pH<=6 
Log Inactivations 

pH=6.5 
Log Inactivations 

pH=7.0 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 12 24 37 49 61 73 15 29 44 59 73 88 17 35 52 69 87 104 

0.6 13 25 38 50 63 75 15 30 45 60 75 90 18 36 54 71 89 107 

0.8 13 26 39 52 65 78 15 31 46 61 77 92 18 37 55 73 92 110 

1 13 26 40 53 66 79 16 31 47 63 78 94 19 37 56 75 93 112 

1.2 13 27 40 53 67 80 16 32 48 63 79 95 19 38 57 76 95 114 

1.4 14 27 41 55 68 82 16 33 49 65 82 98 19 39 58 77 97 116 

1.6 14 28 42 55 69 83 17 33 50 66 83 99 20 40 60 79 99 119 

1.8 14 29 43 57 72 86 17 34 51 67 84 101 20 41 61 81 102 122 

2 15 29 44 58 73 87 17 35 52 69 87 104 21 41 62 83 103 124 

2.2 15 30 45 59 74 89 18 35 53 70 88 105 21 42 64 85 106 127 

2.4 15 30 45 60 75 90 18 36 54 71 89 107 22 43 65 86 108 129 

2.6 15 31 46 61 77 92 18 37 55 73 92 110 22 44 66 87 109 131 

2.8 16 31 47 62 78 93 19 37 56 74 93 111 22 45 67 89 112 134 

3 16 32 48 63 79 95 19 38 57 75 94 113 23 46 69 91 114 137 

C u O J

~ C 

ate+ V V 

pH=7.5 
Log Inactivations 

pH=8.0 
Log Inactivations 

pH=8.5 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 21 42 63 83 104 125 25 50 75 99 124 149 30 59 89 118 148 177 

0.6 21 43 64 85 107 128 26 51 77 102 128 153 31 61 92 122 153 183 

0.8 22 44 66 87 109 131 26 53 79 105 132 158 32 63 95 126 158 189 

1 22 45 67 89 112 134 27 54 81 108 135 162 33 65 98 130 163 195 

1.2 23 46 69 91 114 137 28 55 83 111 138 166 33 67 100 133 167 200 

1.4 23 47 70 93 117 140 28 57 85 113 142 170 34 69 103 137 172 206 

1.6 24 48 72 96 120 144 29 58 87 116 145 174 35 70 106 141 176 211 

1.8 25 49 74 98 123 147 30 60 90 119 149 179 36 72 108 143 179 215 

2 25 50 75 100 125 150 30 61 91 121 152 182 37 74 111 147 184 221 

2.2 26 51 77 102 128 153 31 62 93 124 155 186 38 75 113 150 188 225 

2.4 26 52 79 105 131 157 32 63 95 127 158 190 38 77 115 153 192 230 

2.6 27 53 80 107 133 160 32 65 97 129 162 194 39 78 117 156 195 234 

2.8 27 54 82 109 136 163 33 66 99 131 164 197 40 80 120 159 199 239 

3 28 55 83 111 138 166 34 67 101 134 168 201 41 81 122 162 203 243 

C u O J

O C ~ 
U U a+ 

pH<=9.0 
Log Inactivations 

Note: CT = CT for 3-Lo Inactivation 99.9 

0.5 1.0 1.5 2.0 2.5 3.0 
<=0.4 35 70 105 139 174 209 

0.6 36 73 109 145 182 218 
0.8 38 75 113 151 188 226 

1 39 78 117 156 195 234 

1.2 40 80 120 160 200 240 
1.4 41 82 124 165 206 247 

1.6 42 84 127 169 211 253 

1.8 43 86 130 173 216 259 

2 44 88 133 177 221 265 

2.2 45 90 136 181 226 271 

2.4 46 92 138 184 230 276 
2.6 47 94 141 187 234 281 

2.8 48 96 144 191 239 287 

3 49 97 146 195 243 292 
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CT Values for Inactivation of Giardia sts b Free Chlorine at 15°C 

~ ~ C ~ 

•O ~ ~ 
U U w ... 

pH<=6 
Log Inactivations 

pH=6.5 
Log Inactivations 

pH=7.0 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 8 16 25 33 41 49 10 20 30 39 49 59 12 23 35 47 58 70 

0.6 8 17 25 33 42 50 10 20 30 40 50 60 12 24 36 48 60 72 

0.8 9 17 26 35 43 52 10 20 31 41 51 61 12 24 37 49 61 73 

1 9 18 27 35 44 53 11 21 32 42 53 63 13 25 38 50 63 75 

1.2 9 18 27 36 45 54 11 21 32 43 53 64 13 25 38 51 63 76 

1.4 9 18 28 37 46 55 11 22 33 43 54 65 13 26 39 52 65 78 

1.6 9 19 28 37 47 56 11 22 33 44 55 66 13 26 40 53 66 79 

1.8 10 19 29 38 48 57 11 23 34 45 57 68 14 27 41 54 68 81 

2 10 19 29 39 48 58 12 23 35 46 58 69 14 28 42 55 69 83 

2.2 10 20 30 39 49 59 12 23 35 47 58 70 14 28 43 57 71 85 

2.4 10 20 30 40 50 60 12 24 36 48 60 72 14 29 43 57 72 86 

2.6 10 20 31 41 51 61 12 24 37 49 61 73 15 29 44 59 73 88 

2.8 10 21 31 41 52 62 12 25 37 49 62 74 15 30 45 59 74 89 

3 11 21 32 42 53 63 13 25 38 51 63 76 15 30 46 61 76 91 

C ~ C J
O 

•O ~ ~ 
V U r ... 

pH=7.5 
Log Inactivations 

PH=8.0 
Log Inactivations 

pH=8.5 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 14 28 42 55 69 83 17 33 50 66 83 99 20 39 59 79 98 118 

0.6 14 29 43 57 72 86 17 34 51 68 85 102 20 41 61 81 102 122 

0.8 15 29 44 59 73 88 18 35 53 70 88 105 21 42 63 84 105 126 

1 15 30 45 60 75 90 18 36 54 72 90 108 22 43 65 87 108 130 

1.2 15 31 46 61 77 92 19 37 56 74 93 111 22 45 67 89 112 134 

1.4 16 31 47 63 78 94 19 38 57 76 95 114 23 46 69 91 114 137 

1.6 16 32 48 64 80 96 19 39 58 77 97 116 24 47 71 94 118 141 

1.8 16 33 49 65 82 98 20 40 60 79 99 119 24 48 72 96 120 144 

2 17 33 50 67 83 100 20 41 61 81 102 122 25 49 74 98 123 147 

2.2 17 34 51 68 85 102 21 41 62 83 103 124 25 50 75 100 125 150 

2.4 18 35 53 70 88 105 21 42 64 85 106 127 26 51 77 102 128 153 

2.6 18 36 54 71 89 107 22 43 65 86 108 129 26 52 78 104 130 156 

2.8 18 36 55 73 91 109 22 44 66 88 110 132 27 53 80 106 133 159 

3 19 37 56 74 93 111 22 45 67 89 112 134 27 54 81 108 135 162 

C ~ O ~ .o  u

u
c £ 
u°  ,.... 

pH<=9.0 
Log Inactivations 

Note: CT = CT for 3-Lo Inactivation 99.9Y 

0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 23 47 70 93 117 140 

0.6 24 49 73 97 122 146 

0.8 25 50 76 101 126 151 
1 26 52 78 104 130 156 

1.2 27 53 80 107 133 160 

1.4 28 55 83 110 138 165 

1.6 28 56 85 113 141 169 

1.8 29 58 87 115 144 173 

2 30 59 89 118 148 177 

2.2 30 60 91 121 151 181 

2.4 31 61 92 123 153 184 

2.6 31 63 94 125 157 188 

2.8 32 64 96 127 159 191 

3 33 65 98 130 163 195 
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a ues or nactivation o gar ►a sts ree orine at 

C d p J 

•O C v 
U V r ... 

pH<=6 
Log Inactivations 

pH=6.5 
Log Inactivations 

ph=7.0 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 6 12 18 24 30 36 7 15 22 29 37 44 9 17 26 35 43 52 

0.6 6 13 19 25 32 38 8 15 23 30 38 45 9 18 27 36 45 54 

0.8 7 13 20 26 33 39 8 15 23 31 38 46 9 18 28 37 46 55 

1 7 13 20 26 33 39 8 16 24 31 39 47 9 19 28 37 47 56 

1.2 7 13 ZO 27 33 40 8 16 24 32 40 48 10 19 29 38 48 57 

1.4 7 14 21 27 34 41 8 16 25 33 41 49 10 19 29 39 48 58 

1.6 7 14 21 28 35 42 8 17 25 33 42 50 10 20 30 39 49 59 

1.8 7 14 22 29 36 43 9 17 26 34 43 51 10 20 31 41 51 61 

2 7 15 22 29 37 44 9 17 26 35 43 52 10 21 31 41 52 62 

2.2 7 15 22 29 37 44 9 18 27 35 44 53 11 21 32 42 53 63 

2.4 8 15 23 30 38 45 9 18 27 36 45 54 11 22 33 43 54 65 

2.6 8 15 23 31 38 46 9 18 28 37 46 55 11 22 33 44 55 66 

2.8 8 16 24 31 39 47 9 19 28 37 47 56 11 22 34 45 56 67 

3 8 16 24 31 39 47 10 19 29 38 48 57 11 23 34 45 57 68 

y C  J O \
O V ' p0 C +~ 

uv° ,. E 

pH=7.5 
Log Inactivations 

pH=8.0 
Log Inactivations 

pH=8.5 
Log Inactivations 

0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 10 21 31 41 52 62 12 25 37 49 62 74 15 30 45 59 74 89 

0.6 11 21 32 43 53 64 13 26 39 51 64 77 15 31 46 61 77 92 

0.8 11 22 33 44 55 66 13 26 40 53 66 79 16 32 48 63 79 95 

1 11 22 34 45 56 67 14 27 41 54 68 81 16 33 49 65 82 98 

1.2 12 23 35 46 58 69 14 28 42 55 69 83 17 33 50 67 83 100 

1.4 12 23 35 47 58 70 14 28 43 57 71 85 17 34 52 69 86 103 

1.6 12 24 36 48 60 72 15 29 44 58 73 87 18 35 53 70 88 105 

1.8 12 25 37 49 62 74 15 30 45 59 74 89 18 36 54 72 90 108 

2 13 25 38 50 63 75 15 30 46 61 76 91 18 37 55 73 92 110 

2.2 13 26 39 51 64 77 16 31 47 62 78 93 19 38 57 75 94 113 

2.4 13 26 39 52 65 78 16 32 48 63 79 95 19 38 58 77 96 115 

2.6 13 27 40 53 67 80 16 32 49 65 81 97 20 39 59 78 98 117 

2.8 14 27 41 54 68 81 17 33 50 66 83 99 20 40 60 79 99 119 

3 14 28 42 55 69 83 17 34 51 67 84 101 20 41 61 81 102 122 

C ~ C J
y O 

O C ~ 
V V a+ ..~ 

pH<=9.0 
Log Inactivations 

Note: CT = CT for 3-Lo Inactivation 99.9% 

0.5 1.0 1.5 2.0 2.5 3.0 
<=0.4 18 35 53 70 88 105 
0.6 18 36 55 73 91 109 
0.8 19 38 57 75 94 113 
1 20 39 59 78 98 117 
1.2 20 40 60 80 100 120 
1.4 21 41 62 82 103 123 
1.6 21 42 63 84 105 126 

1.8 22 43 65 86 108 129 
2 22 44 66 88 110 132 
2.2 23 45 68 90 113 135 
2.4 23 46 69 92 115 138 
2.6 24 47 71 94 118 141 
2.8 24 48 72 95 119 143 
3 24 49 73 97 122 146 
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a ues or nactivation o gar ►o sts ree orine at 

C ~ C J
O 

•O C v ~ 
U V r .... 

pH<=6 
Log Inactivations 

pH=6.5 
Log Inactivations 

pH=7.0 
Log Inactivations 

0.5 ,1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 4 8 12 16 20 24 5 10 15 19 24 29 6 12 18 23 29 35 

0.6 4 8 13 17 21 25 5 10 15 20 25 30 6 12 18 24 30 36 

0.8 4 9 13 17 22 26 5 10 16 21 26 31 6 12 19 25 31 37 

1 4 9 13 17 22 26 5 10 16 21 26 31 6 12 19 25 31 37 

1.2 5 9 14 18 23 27 5 11 16 21 27 32 6 13 19 25 32 38 

1.4 5 9 14 18 23 27 6 11 17 22 28 33 7 13 20 26 33 39 

1.6 5 9 14 19 23 28 6 11 17 22 28 33 7 13 20 27 33 40 

1.8 5 10 15 19 24 29 6 11 17 23 28 34 7 14 21 27 34 41 

2 5 10 15 19 24 29 6 12 18 23 29 35 7 14 21 27 34 41 

2.2 5 SO 15 20 25 30 6 12 18 23 29 35 7 14 21 28 35 42 

2.4 5 10 15 20 25 30 6 12 18 24 30 36 7 14 22 29 36 43 

2.6 5 10 16 21 26 31 6 12 19 25 31 37 7 15 22 29 37 44 

2.8 5 10 16 21 26 31 6 12 19 25 31 37 8 15 23 30 38 45 

3 5 11 16 21 27 32 6 13 19 25 32 38 8 15 23 31 38 46 

~ ~ C J 

O C •V G u c°~.._. 

pH=7.5 
Log Inactivations 

pH=8.0 
Log Inactivations 

pH=8.5 
Log Inactivations 

m /L 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

<=0.4 7 14 21 28 35 42 8 17 25 33 42 50 10 20 30 39 49 59 

0.6 7 14 22 29 36 43 9 17 26 34 43 51 10 20 31 41 51 61 

0.8 7 15 22 29 37 44 9 18 27 35 44 53 11 21 32 42 53 63 

1 8 15 23 30 38 45 9 18 27 36 45 54 11 22 33 43 54 65 

1.2 8 15 23 31 38 46 9 18 28 37 46 55 11 22 34 45 56 67 

1.4 8 16 24 31 39 47 10 19 29 38 48 57 12 23 35 46 58 69 

1.6 8 16 24 32 40 48 10 19 29 39 48 58 12 23 35 47 58 70 

1.8 8 16 25 33 41 49 SO 20 30 40 50 60 12 24 36 48 60 72 

2 8 17 25 33 42 50 10 20 31 41 51 61 12 25 37 49 62 74 

2,2 9 17 26 34 43 51 10 21 31 41 52 62 13 25 38 50 63 75 

2.4 9 17 26 35 43 52 11 21 32 42 53 63 13 26 39 51 64 77 

2.6 9 18 27 35 44 93 11 22 33 43 54 65 13 26 39 52 65 78 

2.8 9 18 27 36 45 54 11 22 33 44 55 66 13 27 40 53 67 80 

3 9 18 28 37 46 55 11 22 34 45 56 67 14 27 41 54 68 81 

a 
C C/ C J 0 o~•̀ ~ 
cL.r v°  ....~ 

pH<=9.0 
Log Inactivations 

Note: CT = CT for 3-Lo Inactivation 99.9% 

m L 0.5 1.0 1.5 2.0 2.5 3.0 
<=0.4 12 23 35 47 58 70 
0.6 12 24 37 49 61 73 
0.8 13 25 38 50 63 75 
1 13 26 39 52 65 78 
1.2 13 27 40 53 67 80 
1.4 14 27 41 55 68 82 
1.6 14 28 42 56 70 84 
1.8 14 29 43 57 72 86 
2 15 29 44 59 73 88 
2.2 15 30 45 60 75 90 
2.4 15 31 46 61 77 92 
2.6 16 31 47 63 78 94 
2.8 16 32 48 64 80 96 
3 16 32 49 65 81 97 

4.3.7 Non-Chorine Based Disinfection 
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Design and installation of disinfection methods other than chlorine based systems, such 
as ultraviolet light, may be permitted, provided such designs conform to the Secretary's 
written guidelines. 

4.4 Softening 

The softening process selected shall be based upon the mineral qualities of the raw water 
and the desired finished water quality in conjunction with requirements for disposal of 
sludge or brine waste, cost of plant, cost of chemicals and plant location. Applicability of 
the process chosen shall be demonstrated. 

4.4.1 Lime or lime-soda process 

Design standards for rapid mix, flocculation and sedimentation are in Appendix A 
Subpart 4.1. Additional consideration shall be given to the following process elements. 

4.4.1.1 Hydraulics 

When split treatment is used, the bypass line should be sized to carry total plant flow, and an 
accurate means of measuring and splitting the flow shall be provided. 

4.4.1.2 Aeration 

Determinations should be made for the carbon dioxide content of the raw water. When 
concentrations exceed 10 milligrams per liter, the economics of removal by aeration as 
opposed to removal with lime should be considered if it has been determined that 
dissolved oxygen in the finished water will not cause corrosion problems in the 
distribution system. 

4.4.1.3 Chemical feed point 

Lime and recycled sludge should be fed directly into the rapid mix basin. 

4.4.1.4 Rapid mix 

Rapid mix basins shall not exceed 30 seconds detention time with adequate velocity 
gradients to keep the lime particles dispersed. 

4.4.1.5 Stabilization 

Equipment for stabilization of water softened by the lime or lime-soda process is 
required. (see Appendix A Subpart 4.7). 

4.4.1.6 Sludge Collection 
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(a) Mechanical sludge removal equipment shall be provided in the sedimentation 
basin. 

(b) Sludge recycling to the rapid mix should be provided. 

4.4.1.7 Sludge Disposal 

Provisions shall be included for proper disposal of softening sludge. (see Appendix A 
Subpart 4.10). 

4.4.1.8 Disinfection 

The use of excess lime shall not be considered an acceptable substitute for disinfection. 

4.4.1.9 Plant start-up 

The plant processes shall be manually started following shut-down. 

4.4.2 Cation exchange process 

Alternative methods of hardness reduction should be investigated when the sodium 
content and dissolved solids concentration is of concern. 

4.4.2.1 Pre-treatment requirements 

Iron, manganese, or a combination of the two, should not exceed 0.3 milligrams per liter 
in the water as applied to the ion exchange resin. Pre-treatment is required when the 
content of iron, manganese, or a combination of the two, is one milligram per liter or 
more. (see Appendix A Subpart 4.5). Waters having 5 units or more turbidity should not 
be applied directly to the cation exchange softener. 

4.4.2.2 Design 

The units may be of pressure or gravity type, of either an upflow or downflow design. 
Automatic regeneration based on volume of water softened should be used unless manual 
regeneration is justified and is approved by the reviewing authority. A manual override 
shall be provided on all automatic controls. 

4.4.2.3 Exchange capacity 

The design capacity for hardness removal should not exceed 20,000 grains per cubic foot 
when resin is regenerated with 0.3 pounds of salt per kilograin of hardness removed. 

4.4.2.4 Depth of resin 

The depth of the exchange resin should not be less than three feet. 
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4.4.2.5 Flow rates 

The rate of softening should not exceed seven gallons per minute per square foot of bed 
area and the backwash rate should be six to eight gallons per minute per square foot of 
bed area. Rate-of-flow controllers or the equivalent shall be installed for~the above 
purposes. 

4.4.2.6 Freeboard 

The freeboard will depend upon the specific gravity of the resin and the direction of 
water flow. Generally, the washwater collector should be 24 inches above the top of the 
resin on downflow units. 

4.4.2.7 Underdrains and supporting gravel 

The bottoms, strainer systems and support for the exchange resin shall conform to criteria 
provided for rapid rate gravity filters. (see Appendix A Subparts 4.2.4.5 and 4.2.4.7). 

4.4.2.8 Brine distribution 

Facilities should be included for even distribution of the brine over the entire surface of 
both upflow and downflow units. 

4.4.2.9 Cross-connection control 

Backwash, rinse and air relief discharge pipes should be installed in such a manner as to 
prevent any possibility of back-siphonage. 

4.4.2.10 Bypass piping and equipment 

A bypass shall be provided around softening units to produce a blended water of 
desirable hardness. Totalizing meters shall be installed on the bypass line and on each 
softener unit. The bypass line shall have a shutoff valve and should have an automatic 
proportioning or regulating device. In some installations, it may be necessary to treat the 
bypassed water to obtain acceptable levels of iron and/or manganese in the finished 
water. 

4.4.2.11 Additional limitations 

Silica gel resins should not be used for waters having a pH above 8.4 or containing less 
than six milligrams per liter silica and should not be used when iron is present. When the 
applied water contains a chlorine residual, the cation exchange resin shall be a type that is 
not damaged by residual chlorine. Phenolic resin should not be used. 

4.4.2.12 Sampling taps 
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Smooth-nose sampling taps shall be provided for the collection of representative samples. 
The taps shall be located to provide for sampling of the softener influent, effluent and 
blended water. The sampling taps for the blended water shall be at least 20 feet 
downstream from the point of blending. Petcocks are not acceptable as sampling taps. 
Sampling taps should be provided on the brine tank discharge piping. 

4.4.2.13 Brine and salt storage tanks 

(a) Salt dissolving or brine tanks and wet salt storage tanks shall be covered and be 
corrosion-resistant. 

(b) The make-up water inlet shall be protected from back-siphonage. Water for 
filling the tank should be distributed over the entire surface by pipes above the 
maximum brine level in the tank. The tanks should be provided with an 
automatic declining level control system on the make-up water line. 

(c) Wet salt storage basins shall be equipped with manholes or hatchways for access 
and for direct dumping of salt from a truck. Openings shall be provided with 
raised curbs and watertight covers having overlapping edges similar to those 
required for finished water reservoirs. 

(d) Overflows, where provided, shall be protected with corrosion resistant screens 
and shall terminate with either a turned downed bend having a proper free fall 
discharge or aself-closing flap valve. 

(e) Two wet salt storage tanks or compartments designed to operate independently 
should be provided. 

(~ The salt shall be supported on graduated layers of gravel placed over a brine 
collection system. 

(g) Alternative designs which are conducive to frequent cleaning of the wet salt 
storage tank may be considered. 

4.4.2.14 Salt and brine storage capacity 

Total salt storage should have sufficient capacity to provide for at least 30 days of 
operation. 

4.4.2.15 Brine pump or eductor 

An eductor may be used to transfer brine from the brine tank to the softeners. If a pump 
is used, a brine measuring tank or means of metering should be provided to obtain proper 
dilution. 

4.4.2.16 Stabilization 
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Stabilization for corrosion control shall be provided. An alkali feeder shall be provided 
except when exempted by the reviewing authority. 

4.4.2.17 Waste disposal 

Suitable disposal shall be provided for brine waste (See Appendix A Subpart 4.10). 
Where the volume of spent brine must be reduced, consideration may be given to using a 
part of the spent brine for a subsequent regeneration. 

4.4.2.18 Construction materials 

Pipes and contact materials shall be resistant to the aggressiveness of salt. Plastic and red 
brass are acceptable piping materials. Steel and concrete shall be coated with a non-
leaching protective coating which is compatible with salt and brine. 

4.4.2.19 Housing 

Bagged salt and dry bulk salt storage shall be enclosed and separated from other 
operating areas in order to prevent damage to equipment. 

4.5 Iron & Manganese Control 

Iron and manganese control, as used herein, refers solely to treatment processes designed 
specifically for this purpose. The treatment process used will depend upon the character 
of the raw water. The selection of one or more treatment processes must meet specific 
local conditions as determined by engineering investigations, including chemical analyses 
of representative samples of water to be treated, and receive the approval of the 
Secretary. It may be necessary to operate a pilot plant in order to gather all information 
pertinent to the design. Consideration should be given to adjusting pH of the raw water 
to optimize reaction. 

4.5.1 Removal by oxidation, detention and filtration 

4.5.1.1 Oxidation may be by aeration or by chemical oxidation with chlorine, potassium 
permanganate, ozone or chlorine dioxide. 

4.5.1.2 Detention 

(a) Reaction - A minimum detention time of 20 minutes shall be provided following 
aeration to insure that the oxidation reactions are as complete as possible. This 
minimum detention may be omitted only where a pilot plant study indicates no 
need for detention. The detention basin should be designed as a holding tank with 
no provisions for sludge collection but with sufficient baffling to prevent short 
circuiting. 

Page 66 



Vermont Water Supply Rule 

(b) Sedimentation - Sedimentation basins are recommended when treating water with 
high iron and/or manganese content, or where chemical coagulation is used to 
reduce the load on the filters. Provisions for sludge removal shall be made. 

4.5.13 Filtration 

Filters shall be provided and shall conform to Subpart 4.2. 

4.5.2 Removal by manganese greensand filtration 

This process consists of either a continuous feed of potassium permanganate to the 
influent of a manganese greensand filter or regeneration of filter media by permanganate. 

a) Provisions should be made to apply the permanganate as far ahead of the filter as 
practical and to a point immediately before the filter. 

b) Other oxidizing agents or processes such as chlorination or aeration may be used 
prior to the permanganate feed to reduce the cost of the chemical. 

c) Anthracite media cap of at least six inches over manganese greensand is 
recommended. 

d) Normal filtration rate is three to five gallons per minute per square foot. 
e) Normal wash rate is 8 to 10 gallons per minute per square foot. 
fl Air washing should be provided. 
g) Sample taps shall be provided: 

(1) prior to application of permanganate, 
(2) immediately ahead of filtration, 
(3) at the filter effluent. 

4.5.3 Removal by ion exchange 

This process of iron and manganese removal should not be used for water containing 
more than 03 milligrams per liter of iron, manganese or combination thereof. This 
process is not acceptable where either the raw water or wash water contains dissolved 
oxygen. 

4.5.4 Sequestration by polyphosphates 

Sequestration process will only be considered as a viable option for use in Vermont under 
the following conditions: 
(a) Pilot work done with specific sequestering agent being proposed demonstrating 

effectiveness under various conditions i.e. time, temperature, pH. 
(b) Specific program presented for operational control and monitoring of sequestering 

agent and its continued effectiveness. 
(c) Iron, manganese or combination thereof shall not be in excess of 1.0 mg/1. 
(d) The maximum concentration of phosphate applied shall not exceed 10 ppm POa. 
(e) Feeding equipment shall conform to the requirements of Appendix A Subpart 5. 
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(~ Stock phosphate solution must be kept covered and disinfected by maintaining 

approximately 10 mg/I free chlorine residual. Newer premixed phosphate 

solutions may not require free chlorine residual be maintained. 

(g) Polyphosphates shall not be applied ahead of iron and manganese removal 

treatment. The point of application shall be prior to any aeration, oxidation or 

disinfection if no iron or manganese removal treatment is provided. 

(h) Phosphate chemicals must meet NSF Drinking Water Treatment Chemicals and 

System Components Certification. 
(i) Testing equipment for phosphates must be available to allow daily monitoring of 

sequestering chemical levels in the distribution system. 

4.5.5 Sampling equipment 

Taps shall be located on each raw water source, each treatment unit influent and each 

treatment unit effluent. 

4.5.6 Testing equipment 

Testing equipment should be provided for all plants. The equipment should have the 

capacity to accurately measure the iron content to a minimum detection level of 0.1 

milligrams per liter and the manganese content to a minimum detection level of 0.03 

milligrams per liter. 

4.6 Fluoridation 

Sodium fluoride, sodium silicofluoride and hydrofluorosilicic acid shall conform to the 

NSF Drinking Water Treatment Chemicals and System Components Certification. The 

proposed method of fluoride feed must be approved by the Secretary prior to preparation 

of final plans and specifications. The proposed method will conform to CDC Water 

Fluoridation: A Manual for Engineers and Technicians, latest edition. 

4.6.1 Fluoride compound storage 

Fluoride chemicals should be isolated from other chemicals to prevent contamination. 

Compounds shall be stored in covered or unopened shipping containers and should be 

stored inside a building. Unsealed storage units for hydrofluorosilicic acid must be 

vented to the atmosphere at a point outside any building. Bags, fiber drums and steel 

drums should be stored on pallets. 

4.6.2 Chemical feed equipment and methods 

In addition to the requirements in Appendix A Part 5, fluoride feed equipment shall meet 

the following requirements: 
(a) scales, loss-of-weight recorders, water meters or liquid level indicators, as 

appropriate, accurate to within five percent of the average daily change in reading 

shall be provided for chemical feeds; 
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(b) feeders shall be accurate to within five percent of any desired feed rate; 

(c) the point of application of hydrofluorosilicic acid, if into a horizontal pipe, shall 

be in the lower half of the pipe; 

(d) a fluoride solution, including hydrofluorosilicic acid, shall be applied by a 

positive displacement pump; 
(e) anti-siphon devices shall be provided for all fluoride feed lines and dilution water 

lines; 
(~ a device to measure the flow of water to be treated is required; 

(g) the dilution water pipe shall terminate at least two pipe diameters above the 

solution tank when an upflow saturator is not used; 

(h) water used for sodium fluoride dissolution shall be softened if hardness exceeds 

75 mg/1 as calcium carbonate; 

(i) fluoride solutions shall not be injected to a point of negative pressure; 

(j) the electrical outlet used for the fluoride feed pump should have a nonstandard 

receptacle and shall be electrically interconnected with the well or service pump; 

and 
(k) sodium fluoride saturators should be of the upflow type and be provided with a 

meter and backflow protection on the makeup water line. 

4.6.4 Protective equipment 

Protective equipment, as outlined in Appendix A Subpart 5.3.4, and as required by 

OSHA and VOSHA regulations, shall be provided for operators handling fluoride 

compounds. 

4.6.5 Dust control 

(a) Provision must be made for the transfer of dry fluoride compounds from shipping 

containers to storage bins or hoppers in such a way as to minimize the quantity of 

fluoride dust which may enter the room in which the equipment is installed. The 

enclosure shall be provided with an e~aust fan and dust filter which place the 

hopper under a negative pressure. Air e~austed from fluoride handling 

equipment shall discharge through a dust filter to the outside atmosphere of the 

building. 
(b) Provision shall be made for disposing of empty bags, drums or barrels in a 

manner which will minimize exposure to fluoride dusts. A floor drain should be 

provided to facilitate the hosing of floors. A floor drain may require a discharge 

permit from the Secretary. 

4.6.6 Testing equipment 

Equipment shall be provided for measuring the quantity of fluoride in the water. Such 

equipment shall be subject to the approval of the Secretary. 

4.7 Stabilization 
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Water that is unstable due to natural causes or to subsequent treatment should be 
stabilized. 

4.7.1 Polyphosphates 

The feeding of polyphosphates may be applicable for corrosion control. 

(a) Feed equipment shall conform to Appendix A Part 5, Chemical Application. 
(b) Phosphate must meet NSF Drinking water treatment chemicals and system 

components certification. 
(c) Stock phosphate solution must be kept covered and disinfected by carrying 

approximately 10 milligrams per liter free chlorine residual. 
(d) Satisfactory chlorine residuals shall be maintained in the distribution system when 

phosphates are used. 

4.7.2 Other treatment 

Other treatment for controlling corrosive waters by the use of sodium silicate and sodium 
bicarbonate shall be used where necessary. Any proprietary compound must receive the 
specific approval of the Secretary before use. Chemical feeders shall be as required in 
Appendix A Part 5. 

4.73 Water unstable due to biochemical action in distribution system 

Unstable water resulting from the bacterial decomposition of organic matter in water 
(especially in dead end mains), the biochemical action within tubercles, and the reduction 
of sulfates to sulfides should be prevented by the maintenance of a free chlorine residual 
throughout the distribution system. 

4.8 Taste & Odor Control 

Provision shall be made for the control of taste and odor as required by the Secretary. 
Chemicals shall be added sufficiently ahead of other treatment processes to assure 
adequate contact time for an effective and economical use of the chemicals. Where 
severe taste and odor problems are encountered in-plant and/or pilot plant studies are 
required. 

4.8.1 Flexibility 

Treatment plants that supply water with known taste and odor problems should have 
equipment available to treat these problems. The equipment should have several control 
processes available for treatment flexibility in addressing the problem. 

4.8.2 Chlorination 
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Chlorination can be used for the removal of some objectionable odors. Adequate contact 

time must be provided to complete the chemical reactions involved. Excessive potential 

trihalomethane production through this process should be avoided by adequate 

bench-scale testing prior to design. The breakpoint technique of chlorinating is 

recommended. 

4.8.3 Chlorine dioxide 

Chlorine dioxide has been generally recognized as a treatment for tastes caused by 

industrial wastes, such as phenols. However, chlorine dioxide can be used in the 

treatment of any taste and odor that is treatable by an oxidizing compound. Provisions 

shall be made for proper storing and handling of the sodium chlorite, so as to eliminate 

any danger of explosion. 

4.8.4 Powdered activated carbon 

(a) Powdered activated carbon when prescribed should be added as early as possible 

in the treatment process to provide maximum contact time. Flexibility to allow 

the addition of carbon at several points is preferred. Activated carbon should not 

be applied near the point of chlorine application. 

(b) The carbon can be added as a premixed slurry or by means of a dry feed machine 

as long as the carbon is properly wetted. 
(c) Continuous agitation or resuspension equipment is necessary to keep the carbon 

from depositing in the slurry storage tank. 
(d) Provision shall be made for adequate dust and explosion control. 

(e) The required rate of feed of carbon in a water treatment plant depends upon the 

tastes and/or odors involved, but provision should be made for adding from 0.1 

milligrams per liter to at least 40 milligrams per liter. 
(~ Powdered activated carbon shall be handled as a potentially combustible material. 

It should be stored in a building or compartment as nearly fireproof as possible. 

Other chemicals should not be stored in the same compartment. Carbon feeder 

rooms should be equipped with explosion-proof electrical outlets, lights and 

motors. 

4.8.5 Granular activated carbon adsorption units 

See Subpart 4.2.1.6 of this appendix. 

4.8.6 Copper sulphate and other copper compounds 

Continuous or periodic treatment of water with copper compounds to kill algae or other 

growths shall be controlled to prevent copper in excess of 1.3 milligrams per liter as 

copper in the plant effluent or distribution system. Care shall be taken to assure an even 

distribution. A permit shall be obtained from the Secretary prior to any such treatment. 

(See 10 V.S.A., § 1263(a)) 
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4.8.7 Aeration 

See Appendix A Subpart 4.4. 

4.8.8 Potassium permanganate 

Application of potassium permanganate may be considered, providing the treatment shall 
be designed so that the products of the reaction are not visible in the finished water. 

4.8.9 Ozone 

Ozonation can be used as a means of taste and odor control. Adequate contact time must 
be provided to complete the chemical reactions involved. Ozone is generally more 
desirable for treating water with high threshold odors. 

4.8.10 Other Methods 

The decision to use any other methods of taste and odor control should be made only 
after careful laboratory and/or pilot plant tests and on consultation with the Secretary. 

4.9 Microscreening 

A microscreen is a mechanical supplement of treatment capable of removing some of the 
suspended matter from the water by straining. It may be used to reduce nuisance 
organisms, leaves, weeds and organic matter. It shall not be used in place of: 
(a) filtration, when filtration is necessary to provide a satisfactory water, or 
(b) coagulation, in the preparation of water for filtration. 

4.9.1 Design 

(a) Design shall give due consideration to: 
(1) nature of the suspended matter to be removed 
(2) corrosiveness of the water 
(3) effect of chlorination, when required as a pretreatment 
(4) duplication of units for continuous operation during equipment 

maintenance 
(b) Design shall provide: 

(1) a durable, corrosion-resistant screen 
(2) by-pass arrangements 
(3) protection against back-siphonage when potable water is used for washing 
(4) proper disposal of wash waters (see Appendix A Subpart 4.10). 

4.10 Waste Handling & Disposal 

Provisions must be made for proper disposal of water treatment plant waste such as 
sanitary, laboratory, clarification sludge, iron sludge, filter backwash water, and brine. 
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All waste discharges shall be permitted by the Secretary. In locating waste disposal 
facilities, due consideration shall be given to preventing potential contamination of the 
water supply and groundwater. The Department of Environmental Conservation's Permit 
Specialists should be contacted (see Rule Introduction) for assistance with regulatory 
jurisdiction with sludge disposal. 

Alternative methods of water treatment and chemical use should be considered as a 
means of reducing waste handling and disposal problems. 

4.10.1 Sanitary waste 

The sanitary waste from water treatment plants, pumping stations, etc., must receive 
treatment. Waste from these facilities must be discharged directly to a sanitary sewer 
system, when feasible, or to an on-site waste treatment facility approved by the Secretary. 

4.10.2 Alum sludge 

Lagooning may be used as a method of handling alum sludge. Lagoon size can be 
calculated using total chemicals used plus a factor for turbidity. Mechanical 
concentration may be considered. A pilot plant study is required before the design of a 
mechanical dewatering installation. Freezing changes the nature of alum sludge so that it 
can be used for fill. Alum sludge can be discharged to a sanitary sewer. However, 
approval of this method will depend on obtaining approval from the owner of the 
sewerage system as well as from the Secretary before final designs are made. 

Lagoons should be designed to produce an effluent satisfactory to the Secretary and 
should provide for: 
(a) location free from flooding 
(b) where necessary, dikes, deflecting gutters or other means of diverting surface 

water so that it does not flow into the lagoon 
(c) a minimum usable depth of five feet 
(d) adequate freeboard 
(e) adjustable decanting device 
(~ effluent sampling point, and 
(g) adequate safety provisions 

4.103 "Red water" waste 

Waste filter wash water from iron and manganese removal plants must be disposed of 
according to the Secretary's requirements. 

4.10.4 Waste filter wash water 

Waste filter wash water from surface water treatment plants should have suspended solids 
reduced to a level acceptable to the Secretary before being discharged. Many plants have 
constructed holding tanks and returned this water to the inlet end of the plant. 
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The holding tank should be of such a size that it will contain the anticipated volume of 

waste wash water produced by the plant when operating at design capacity. A plant that 

has two filters should have a holding tank that will contain the total waste wash water 

from both filters calculated by using a 15 minute wash at 20 gallons per minute per 
square foot. In plants with more filters, the size of the holding tank will depend on the 
anticipated hours of operation. It is recommended that waste filter wash water be 

returned at a rate of less than 10 percent of the raw water entering the plant. Filter 
backwash water should not be recycled when the raw water contains excessive algae, 
when finished water taste and odor problems are encountered, or when trihalomethane 

levels in the distribution system may exceed allowable levels. As such, a discharge 
permit, or municipal sewer connection or alternate means of treatment shall be required 

for waste filter wash water. 

4.11 Granular Carbon Filtration 

Granular activated carbon (GAC) filtration of contaminants in drinking water that exceed 

the maximum contaminant levels shall meet the following specifications. 

4.11.1 Engineer's report requirements 

Every construction permit application that proposes installation of GAC treatment at a Public 

Water System shall include an Engineer's Report that meets the Requirements of Appendix 

A, Part 1 of the Rule. The Engineer's Report shall describe the design basis for the proposed 

treatment, which shall include the following technical information: 

(a) Water quality characteristics of the water to be treated by the proposed GAC units. 

Report must include characterization of the contaminants that the proposed treatment is 
designed to remove, characterization of water quality constituents that may interfere with 
GAC treatment (including, for example, hardness, iron, manganese, turbidity, organic 
carbon), discussion of pilot study results (if a pilot study is performed), and discussion of 

expected treated water quality characteristics. This water quality characterization shall be 
developed based on laboratory data obtained from representative sample locations in the 
water system within the past two years, obtained by samples collected and analyzed in 
accordance with requirements of Subchapter 21-6. 

(b) Empty bed contact time for each carbon unit, including justification for the selected 

value. 
(c) Expected useful life of the carbon media, including breakthrough curve for proposed 

carbon media and contaminants to be treated. 
(d) Description of filter to waste and backwash provisions 
(e) Description of provisions for carbon media replacement. 
(~ Description of the expected pressure loss across each unit. 
(g) Equipment manufacturer's specifications, including: 

(1) mass of media contained in each unit; 
(2) unit dimensions; 
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(3) arrangement of piping, including lateral header and drain pipes installed 
within units; and 
(4) material specifications for units, including maximum operating pressures and 
operating temperature ranges 
(5) type of GAC used 

(h) Evaluation of existing public water system disinfection treatment infrastructure (if 
applicable), including discussion of any improvements that are necessary to ensure 
disinfection treatment will meet requirements of Appendix A, Subpart 4.3 and 40 CFR 

Part 141. 
(i) Discussion of the hydraulic loading rate designed for each unit. 
(j) Discussion of the provisions to protect equipment from weather elements and provide 

freeze protection. 
(k) Discussion of provisions to precondition new carbon media in accordance with 

manufacturer recommendations. 

4.11.2 Technical Standards for GAC filters 

(a) For Non-Community and Domestic Bottled water systems, at least one train of two 

GAC filters plumbed in series shall be provided. 

(b) For Public Community water systems, at least~ee two filter trains shall be provided, 

each train consisting of two GAC filters plumbed in series. GAC units shall be provided, 

plumbed in a series. 
(c) For Public Community water systems. Where only two filter trains are provided each 

train shall be capable of meeting the plant design capacity (the projected maximum daily 

demand) at the approved filtration rate. Where more than two filter trains are provided, 

the filters shall be capable of meeting the plant design capacity at the approved filtration 

rate with one filter train removed from service. 

(d) GAC filters shall be provided with piping and valves as necessary to facilitate ease of 

operational adjustments to modify the configuration of primary (lead) and secondary 

(lag) carbon filters, and to remove a filter from service while maintaining functionality of 

treatment process. 
(e) Pressure gauges shall be located to monitor pressure loss across each filter. 

(~ Sample ports shall be provided for the inlet and outlet of each filter. 

(g) GAC media shall meet AWWA B604, Standard for GAC. 

(h) All wetted components and materials shall be approved by the National Sanitation 

Foundation for use in drinking water. 

(i) Hydraulic loading rate for each unit shall not exceed 7 gallons per minute per square foot 

of bed area. 
(j) Empty Bed Contact Time for each filter shall be at least 10 minutes. The Secretary must 

explicitly approve a modified design that includes a proposed empty bed contact time less 

than a total of 20 minutes. 
(k) GAC media depth shall be at least 30 inches for every filter. 

(1) GAC filters shall be housed in enclosures that provide for adequate room for routine 

operation and maintenance and protection from weather elements (control of 
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condensation, ventilation, and freeze protection shall be provided). Filters shall not be 

located in a confined space. 
(m)Design shall include provisions to add a chemical before the carbon filters. 

(n) Disinfection Treatment that meets the requirements of Appendix A Part 4.3 and 40 CFR 

Part 141 shall be provided to treat all water treated by GAC. This disinfection treatment 

shall be provided prior to the entry point to the distribution system. 

(o) Pretreatment shall be provided for the presence of any water quality constituent that will 

prevent successful performance of the proposed carbon treatment. Pretreatment shall be 

provided in the proposed design as necessary to ensure that iron and manganese 

concentrations are consistently and reliably less than the Secondary Maximum 

Contaminant Levels established in 21-6. 
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Part 5 CHEMICAL APPLICATION 

Introduction 

This Part applies to: 
(a) Public Community water systems; 
(b) Public Non-transient water systems; 
(c) Public Transient water systems; and 
(b) Domestic Bottled water systems. 

5.0 General 

No chemicals shall be applied to treat drinking waters unless specifically allowed by the 
Secretary. 

5.0.1 Plans and specifications 

Plans and specifications shall be submitted for review and approval, as provided for in 
Subpart 2, and shall include: 
(a) description of feed equipment, including maximum and minimum feed ranges; 
(b) location of feeders, piping layout and points of application; 
(c) storage and handling facilities; 
(d) specifications for chemicals to be used and dilution level, if any; 
(e) operating and control procedures including proposed application rates; and 
(~ descriptions of testing equipment and procedures. 

5.0.2 Chemical application 

Chemicals shall be applied to the water at such points and by such means as to: 
(a) assure maximum efficiency of treatment; 
(b) assure maximum safety to consumer; 
(c) provide maximum safety to operators; 
(d) assure satisfactory mixing of the chemicals with the water; 
(e) provide maximum flexibility of operation through various points of application, 

when appropriate; and 
( fl prevent backflow or back-siphonage between multiple points of feed through 

common manifolds. 

5.0.3 General equipment design 

General equipment design shall be such that: 
(a) feeders will be able to supply, at all times, the necessary amounts of chemicals at 

an accurate rate throughout the range of water delivery; 
(b) chemical feed pumps shall be installed so they can be easily calibrated; 
(c) chemical contact materials and surfaces are resistant to the aggressiveness of the 

chemical solution; 
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(d) corrosive chemicals are introduced in such a manner as to minimize potential for 
corrosion; 

(e) chemicals that are incompatible are not stored or handled together; 
(~ all chemicals are conducted from the feeder to the point of application in separate 

conduits; 
(g) chemical feeders are as near as practical to the feed point; and 
(h) chemical feeders and pumps operate at no lower than 20 percent of the feed range. 

5.1 Facility Design 

5.1.1 Number of feeders 

(a) Where chemical feed is necessary for the protection of the supply such as 
chlorination, coagulation, or other essential processes: 

(1) a minimum of two feeders shall be provided; 
(2) the standby unit or a combination of units of sufficient capacity should be 

available to replace any unit during shutdowns; and 
(3) where a booster pump is required, duplicate equipment should be provided 

and, when necessary, standby power. 
(b) A separate feeder shall be used for each chemical applied. 
(c) Spare parts shall be available for all feeders to replace parts which are subject to 

wear and damage. 

5.1.2 Control 

(a) Feeders may be manually or automatically controlled, with automatic controls 
being designed so as to allow override by manual controls. 

(b) Chemical feed rates shall be proportional to flow. 
(c) A means to measure water flow must be provided in order to determine chemical 

feed rates. 
(d) Provisions shall be made for measuring the quantities of chemicals used. 
(e) Weighing scales: 

(1) shall be provided for weighing cylinders, at all plants utilizing chlorine 
gas; 

(2) may be required for fluoride solution feed; 
(3) should be provided for volumetric dry chemical feeders; and 
(4) should be accurate to measure increments of 0.5 percent of load. 

5.13 Dry chemical feeders 

Dry chemical feeders shall: 
(a) measure chemicals volumetrically or gravimetrically; 
(b) provide adequate solution water and agitation of the chemical in the solution pot; 
(c) provide gravity feed from solution pots where possible; 
(d) completely enclose chemicals to prevent emission of dust to the operating room; 

and 
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(e) be specified as to make, model and design characteristics. 

5.1.4 Positive displacement solution pumps 

Positive displacement type solution feed pumps should be used to feed liquid chemicals, 
but shall not be used to feed chemical slurries. Pumps must be sized to match or exceed 
maximum head conditions found at the point of injection. Specify make and model 
number of pump for all pumps used. 

5.1.5 Liquid chemical feeders - siphon control 

Liquid chemical feeders shall be such that chemical solutions cannot be siphoned into the 
water supply by assuring discharge at a point of positive pressure; and 
(a) providing vacuum relief; 
(b) providing a suitable air gap; or 
(c) other suitable means or combinations as necessary to prevent siphoning. 

5.1.6 Cross connection control 

Cross connection control meeting current AWWA Standard C-506 must be provided to 
assure that: 
(a) the service water lines discharging to solution tanks shall be properly protected 

from backflow as required by the Secretary; 
(b) liquid chemical solutions cannot be siphoned through solution feeders into the 

water supply as required in Appendix A Subpart 5.1.5; and 
(c) no direct connection exists between any sewer, and a drain or overflow from the 

feeder, solution chamber or tank by providing that all drains terminate at least six 
inches or two pipe diameters, whichever is greater, above the overflow rim of a 
receiving sump, conduit or waste receptacle. 

5.1.7 Chemical feed equipment location 

Chemical feed equipment shall: 
(a) be located in a separate room to reduce hazards and dust problems; 
(b) be conveniently located near points of application to minimize length of feed 

lines; 
(c) be readily accessible for servicing, repair and observation of operation; and 
(d) shown in schematic lay out for location and method of control and operation. 

5.1.8 In Plant water supply 

In plant water supply shall be: 
(a) ample in quantity and adequate in pressure; 
(b) provided with means for measurement when preparing specific solution 

concentrations by dilution; 
(c) properly treated for hardness, when necessary; 
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(d) properly protected against backflow; and 
(e) obtained from a location sufficiently downstream of any chemical feed point to 

assure adequate mixing and contact time if necessary. 

5.1.9 Storage of chemicals 

(a) Space should be provided for: 
(1) at least 30 days of chemical supply; 
(2) convenient and efficient handling of chemicals; 
(3) dry storage conditions; and 
(4) a minimum storage volume of 1.5 truck loads where purchase is by truck 

load lots. 
(b) Storage tanks and pipelines for liquid chemicals shall be specific to the chemicals 

and not for alternates. 
(c) Chemicals shall be stored in covered or unopened shipping containers, unless the 

chemical is transferred into an approved storage unit. 
(d) Liquid chemical storage tanks must: 

(1) have a liquid level indicator; and 
(2) have an overflow and a receiving basin or drain capable of receiving 

accidental spills or overflows (meeting OSHA and VOSHA regulations). 

5.1.10 Solution tanks 

(a) A means which is consistent with the nature of the chemical solution shall be 
provided in a solution tank to maintain a uniform strength of solution. Continuous 
agitation shall be provided to maintain slurries in suspension. 

(b) Two solution tanks of adequate volume may be required for a chemical to assure 
continuity of supply in servicing a solution tank. 

(c) Means shall be provided to measure the solution level in the tank. 
(d) Chemical solutions shall be kept covered. Large tanks with access openings shall 

have such opening curbed and fitted with overhanging covers. 
(e) Subsurface locations for solution tanks shall; 

(1) be free from sources of possible contamination; and 
(2) assure positive drainage for groundwaters, accumulated water, chemical 

spills and overflows. 
(~ Overflow pipes, when provided should: 

(1) be turned downward, with the end screened; 
(2) have a free fall discharge; and 
(3) be located where noticeable. 

(g) Acid storage tanks must be vented to the outside atmosphere, but not through 
vents in common with day tanks. 

(h) Each tank shall be provided with a valved drain, protected against backflow in 
accordance with Appendix A Subpart 5.1.5. and Appendix A Subpart 5.1.6. 

(i) Solutions tanks shall be located and protective curbings provided so that 
chemicals from equipment failure, spillage or accidental drainage shall not enter 
the water in conduits, treatment or storage basins. 
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5.1.11 Day tanks 

(a) Day tanks should be provided where bulk storage of liquid chemical is provided. 
(b) Day tanks• shall meet all the requirements of Appendix A Subpart 5.1.10. 
(c) Day tanks should be scale-mounted, or have a calibrated gauge painted or 

mounted on the side if liquid level can be observed in a gauge tube or through 
translucent sidewalls of the tank. In opaque tanks, a gauge rod extending above a 
reference point at the top of the tank, attached to a float, may be used. The ratio of 
the area of the tank to its height must be such that unit readings are meaningful in 
relation to the total amount of chemical fed during a day. 

(d) Hand pumps may be provided for transfer from a carboy or drum. A tip rack may 
be used to permit withdrawal into a bucket from a spigot. Where motor driven 
transfer pumps are provided a liquid level limit switch and an overflow from the 
day tank, must be provided. 

(e) A means which is consistent with the nature of the chemical solution shall be 
provided to maintain uniform strength of solution in a day tank. Continuous 
agitation shall be provided to maintain chemical slurries in suspension. 

(~ Day tanks shall be properly labeled to designate the chemical contained. 
(g) Labels shall also specify size, make, model and material of each tank. 

5.1.12 Feed lines: 
(a) should be as short as possible, and: 

(1) of durable, corrosion resistant material; 
(2) easily accessible throughout the entire length; 
(3) protected against freezing, and 
(4) readily cleanable; 

(b) should slope upward from the chemical source to the feeder when conveying 
gases; 

(c) shall be designed consistent with scale-forming or solids depositing properties of 
the water, chemical, solution or mixtures conveyed; and 

(d) shall be color coded. (See Appendix A Subpart 2.14) 

5.1.13 Handling 

(a) Carts, elevators and other appropriate means shall be provided for lifting chemical 
containers to minimize excessive lifting by operators. 

(b) Provision must be made for the proper transfer of dry chemicals from shipping 
containers to storage bins or hoppers, in such a way as to minimize the quantity of 
dust which may enter the room in which the equipment is installed. 

(c) Provision shall be made for measuring quantities of chemical used to prepare feed 
solutions. 

5.1.14 Housing 
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(a) Floor surfaces shall be smooth, impervious, slip proof and well drained with a 
positive slope to floor drains. 

(b) Vents from feeders, storage facilities and equipment e~chaust shall discharge to the 
outside atmosphere above grade and remote from air intakes. 

5.2 Chemicals 

5.2.1 Shipping containers 

Chemical shipping containers shall be fully labeled to include: 
(a) chemical name, purity and concentration; and 
(b) supplier name and address. 

5.2.2 Specifications 

All products or chemicals which may come in contact with water intended for use in a 
Public water system shall meet American National Standards Institute/NSF International 
Standards, specifically ANSI/NSF Standards 60 and 61. 

5.2.3 Assay 

Provisions may be required for assay of chemicals delivered. 

5.2.4 Safety Data Sheets 

A Safety Data Sheet must be obtained from each vendor for each chemical used and 
readily available for in plant review by operating personnel. 

5.3 Operator Safety 

53.1 Ventilation 

Special provisions shall be made for ventilation of chlorine feed and storage rooms. 

53.2 Respiratory protection equipment 

Respiratory protection equipment, meeting the requirements the National Institute for 
Occupational Safety and Health (NIOSH), shall be available where chlorine gas is 
handled, and shall be stored at a convenient location, but not inside any room where 
chlorine is used or stored. The units shall use compressed air, have at least a 30 minute 
capacity, and be compatible with or exactly the same as units used by the fire department 
responsible for the plant. 

53.3 Chlorine leak detection 

A bottle of ammonium hydroxide, 56 percent ammonia solution, shall be available for 
chlorine leak detection; where ton containers are used, a leak repair kit approved by the 
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Chlorine Institute shall be provided. Continuous chlorine leak detection equipment is 
recommended. Where a leak detector is provided it shall be equipped with both an 
audible alarm and a warning light. 

5.3.4 Protective equipment 

(a) At least one pair of rubber gloves, dust respirator of a type certified by NIOSH for 
toxic dusts, an apron or other protective clothing and goggles or face mask shall 
be provided for each operator as required by the Secretary. A deluge shower 
and/or eyewashing device should be installed where strong acids and alkalis are 
used or stored. 

(b) Other protective equipment should be provided as necessary. 

5.4 Specific Chemicals 

5.4.1 Chlorine gas 

(a) Chlorine gas feed and storage shall be enclosed and separated from other 
operating areas. The chlorine room shall be: 
(1) provided with a shatter resistant inspection window installed in an interior 

wall; 
(2) constructed in such a manner that all openings between the chlorine room 

and the remainder of the plant are sealed; and 
(3) provided with doors equipped with panic hardware, assuring ready means 

of exit and opening outward only to the building exterior. 
(b) Full and empty cylinders of chlorine gas should be: 

(1) isolated from operating areas; 
(2) restrained in position to prevent upset; 
(3) stored in rooms separate from ammonia storage; and 
(4) stored in areas not in direct sunlight or exposed to excessive heat. 

(c) Where chlorine gas is used, the room shall be constructed to provide the 
following: 
(1) each room shall have a ventilating fan with a capacity which provides one 

complete air change per minute when the room is occupied; 
(2) the ventilating fan shall take suction near the floor as far as practical from 

the door and air inlet, with the point of discharge so located as not to 
contaminate air inlets to any rooms or structures; 

(3) air inlets should be through louvers near the ceiling; 
(4) louvers for chlorine room air intake and e~aust shall facilitate airtight 

closure; 
(5) separate switches for the fan and lights shall be located outside of the 

chlorine room and at the inspection window. Outside switches shall be 
protected from vandalism. A signal light indicating fan operation shall be 
provided at each entrance when the fan can be controlled from more than 
one point; 
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(6) vents from feeders and storage shall discharge to the outside atmosphere, 
above grade; 

(7) the room location should be on the prevailing downwind side of the 
building away from entrances, window louvers, walkways, etc.; and 

(8) floor drains are discouraged. Where provided, the floor drains shall 
discharge to the outside of the building and shall not be connected to other 
internal or external drainage systems. 

(d) Chlorinator rooms should be heated to 60 degrees Fahrenheit, and be protected 
from excessive heat. Cylinders and gas lines should be protected from 
temperatures above that of the feed equipment. 

(e) Pressurized chlorine feed lines shall not carry chlorine gas beyond the chlorinator 
room. 

5.4.2 Acids and caustics 

(a) Acids and caustics shall be kept in closed corrosion-resistant shipping containers 
or storage units. 

(b) Acids and caustics shall not be handled in open vessels, but should be pumped in 
undiluted form from original containers through suitable hose, to the point of 
treatment or to a covered day tank. 

5.43 Sodium chlorite for chlorine dioxide generation 

Proposals for the storage and use of sodium chlorite must be approved by the Secretary 
prior to the preparation of final plans and specifications. Provisions shall be made for 
proper storage and handling of sodium chlorite to eliminate any danger of explosion. 

(a) Storage 

(1) Sodium chlorite shall be stored by itself in a separate room and preferably 
shall be stored in an outside building detached from the water treatment 
facility. It must be stored away from organic materials which would react 
violently with sodium chlorite. 

(2) The storage structures shall be constructed of noncombustible materials. 
(3) If the storage structure must be located in an area where a fire may occur, 

water must be available to keep the sodium chlorite area cool enough to 
prevent decomposition from heat and the resultant explosive conditions. 

(b) Handling 

(1) Care should be taken to prevent spillage. 
(2) An emergency plan of operation should be available for the clean up of 

any spillage. 
(3) Storage drums must be thoroughly flushed prior to recycling or disposal. 

(c) Feeders 
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(1) Positive displacement feeders shall be provided. 
(2) Tubing for conveying sodium chlorite or chlorine dioxide solutions shall 

be Type 1 PVC, polyethylene or materials recommended by the 
manufacturer. 

(3) Chemical feeders may be installed in chlorine rooms if sufficient space is 
provided or facilities meeting the requirements of Appendix A Subpart 
5.4.1 shall be provided. 

(4) Feed lines shall be installed in a manner to prevent formation of gas 
pockets and shall terminate at a point of positive pressure. 

(5) Check valves shall be provided to prevent the backflow of chlorine into 
the sodium chlorite line. 
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Part 6 PUMPING FACILITIES 

Introduction 

This Part applies to: 
(a) Public Community water systems; and 
(b) Domestic Bottled water systems. 

6.0 General 

Pumping facilities shall be designed to maintain the sanitary quality of pumped water. 
Subsurface pits or pump rooms and inaccessible installations should be avoided. No 
pumping station shall be subject to flooding. Any below grade electrical installation must 
be provided with a ground fault interrupted electrical service, within 50' of equipment 
and on all 15-20 amp receptacles. 

6.1 Location 

The pumping station shall be so located that the proposed site will meet the requirements 
for sanitary protection of water quality, hydraulics of the system and protection against 
interruption of service by fire, flood or any other hazard. 

6.1.1 Site protection 

The station shall be: 
(a) elevated to a minimum of three feet above the 100- year flood elevation, or three 

feet above the highest recorded flood elevation, whichever is higher, or protected 
to such elevations; 

(b) readily accessible at all times unless permitted to be out of service for the period 
of inaccessibility; 

(c) graded around the station so as to lead surface drainage away from the station; 
and 

(d) protected to prevent vandalism and entrance by animals or unauthorized persons. 

6.2 Pumping Stations 

Both raw and finished water pumping stations shall: 
(a) have adequate space for the installation of additional units if needed, and for the 

safe servicing of all equipment; 
(b) be of durable construction, fire and weather resistant and with outward-opening 

doors; 
(c) have a floor elevation of at least six inches above finished grade; 
(d) have underground structure waterproofed; 
(e) have all floors drained in such a manner that the quality of the potable water will 

not be endangered. All floors shall be well drained with a positive slope to a floor 
drain; and 
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(~ provide a suitable outlet for drainage from pump glands without discharging onto 
the floor. 

6.2.1 Suction well 

Suction wells shall: 
(a) be watertight; 
(b) have floors sloped to permit removal of water and entrained solids; and 
(c) be covered or otherwise protected against contamination. 

6.2.2 Equipment servicing 

Pump stations shall be provided with: 
(a) craneways, hoist beams, eyebolts, or other adequate facilities for servicing or 

removal of pumps, motors or other heavy equipment; 
(b) openings in floors, roofs, or wherever else needed for removal of heavy or bulky 

equipment; and 
(c) a convenient tool board, or other facilities as needed, for proper maintenance of 

the equipment. 

6.23 Stairways and ladders 

Stairways or ladders shall: 
(a) be provided between all floors, and in pits or compartments which must be 

entered; 
(b) have handrails on both sides, and treads of non-slip material. Stairs are preferred 

in areas where there is frequent traffic or where supplies are transported by hand. 
They shall have risers not exceeding nine inches and treads wide enough for 
safety; and 

(c) conform to OSHA and VOSHA regulations covering these fixtures 

6.2.4 Heating 

Provisions shall be made for adequate heating for: 
(a) the comfort of the operator; and 
(b) the safe and efficient operation of the equipment. 

In pump houses not occupied by personnel, only enough heat need be provided to prevent 
freezing of equipment or treatment processes. 

6.2.5 Ventilation 

Ventilation shall conform to existing local and/or state codes. Adequate ventilation shall 
be provided for all pumping stations. Forced ventilation of at least six changes of air per 
hour shall be provided for: 
(a) all rooms, compartments, pits and other enclosures below ground floor; and 
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(b) any areas where unsafe atmosphere may develop or where excessive heat may be 
built up. 

6.2.6 Dehumidification 

In areas where excess moisture could cause hazards to safety or damage to equipment, 
means for dehumidification should be provided. 

6.2.7 Lighting 

Pump stations shall be adequately lighted throughout. All electrical work shall conform 
to the requirements of the American Insurance Associations and related agencies and to 
the relevant state and/or local codes. 

6.2.8 Sanitary and Other Conveniences 

All pumping stations that are regularly occupied for extended periods should be provided 
with potable water, lavatory and toilet facilities. Plumbing must be so installed to prevent 
contamination of a Public water system. Wastes shall be discharged in accordance with 
Appendix A Subpart 4.10 and with other applicable regulations. 

6.3 Pumps 

At least two pumping units shall be provided. With any pump out of service, the 
remaining pump or pumps shall be capable of providing the maximum daily pumping 
demand of the system. Pumping stations for Public Non-Community systems may be 
designed with one pumping unit. The pumping units) shall: 

(a) have ample capacity to supply the peak demand without dangerous overloading. 
The calculated peak demand should be no less than the total gpm obtained by 
using fixture methods outlined in, AWWA Manual M22, Sizing YYater Service 
Lines and Meters, or the required fire flows if fire hydrants are provided for the 
system; 

(b) be driven by a prime mover able to operate against the maximum head; 
(c) have spare parts and tools readily available; and 
(d) be served by control equipment that has proper heater and overload protection for 

air temperature encountered. 

6.3.1 Suction Lift 

Suction lift should: 
(a) be avoided, if possible; and 
(b) be within allowable limits, preferably less than 15 feet. 

If suction lift is necessary, provision shall be made for priming the pumps. 
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6.3.2 Priming 

Prime water must not be of lesser sanitary quality than that of the water being pumped. 

Means shall be provided to prevent back siphonage. When an air operated ejector is 

used, the screened intake shall draw clean air from a point at least 10 feet above the 

ground or other source of possible contamination, unless the air is filtered by an 
apparatus approved by the Secretary. Vacuum priming may be used. 

6.4 Booster Pumps (Main Line) 

Booster pumps shall be located or controlled so that: 
(a) they will not produce negative pressure in their suction lines; 
(b) the intake pressure shall be at least 20 psi when the pump is in normal operation; 

(c) automatic cutoff pressure shall be at least 10 psi in the suction line; 
(d) automatic or remote control devices shall have a range between the start and 

cutoff pressure which will prevent excessive cycling; and 
(e) a bypass is available. 

6.4.1 Duplicate Pumps 

Each booster pumping station should contain not less than two pumps with capacities 

such that peak demand can be satisfied with the largest pump out of service. 

6.4.2 Metering 

All booster pumping stations should contain a totalizer meter. 

6.4.3 Inline Booster Pumps 

In addition to the other requirements of this part, inline booster pumps shall be accessible 

for servicing and repairs. 

6.5 Automatic & Remote Controlled Stations 

All automatic stations should be provided with automatic signaling apparatus which will 

report when the station is out of service. All remote controlled stations shall be 
electrically operated and controlled and shall have signaling apparatus of proven 
performance. Installation of electrical equipment shall conform with the applicable state 

and local electrical codes and the latest edition of the National Electrical Code. 

6.6 Appurtenances 

6.6.1 Valves 

Pumps shall be adequately valved to permit satisfactory operation, maintenance and 
repair of the equipment. If foot valves are necessary, they shall have a net valve area of at 
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least 2.5 times the area of the suction pipe and they shall be screened. Each pump shall 
have apositive-acting check valve on the discharge side between the pump and the 
shutoff valve. 

6.6.2 Piping 

In general, piping shall: 
(a) be designed so that the friction losses will be minimized; 
(b) not be subject to contamination; 
(c) have watertight joints; 
(d) be protected against surge or water hammer; and 
(e) be such that each pump has an individual suction line or that the lines shall be so 

manifolded that they will insure similar hydraulic and operating conditions. 

6.6.3 Gauges and Meters 

Each pump: 
(a) shall have a standard pressure gauge on its discharge line; 
(b) shall have a compound gauge on its suction line; 
(c) shall have recording gauges in the larger stations; and 
(d) should have a means for measuring the discharge. 

The station should have indicating, totalizing, and recording metering of the total water 
pumped. 

6.6.4 Water Seals 

Water seals shall not be supplied with water of a lesser sanitary quality than that of the 
water being pumped. Where pumps are sealed with potable water and are pumping water 
of lesser sanitary quality, the seal shall: 
(a) be provided with a break tank open to atmospheric pressure; and 
(b) have an air gap of at least six inches or two pipe diameters, whichever is greater, 

between the feeder line and the spill line of the tank. 

6.6.5 Controls 

Pumps, their prime movers and accessories, shall be controlled in such a manner that they 
will operate at rated capacity without dangerous overload. Where two or more pumps are 
installed, provision shall be made for alteration. Provision shall be made to prevent 
energizing the motor in the event of a backspin cycle. Electrical controls shall be located 
above grade. 

6.6.6 Water Prelubrication 

When automatic pre lubrication of pump bearings is necessary and an auxiliary direct 
drive power supply is provided, the pre-lubrication line shall be provided with a valved 
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bypass around the automatic control so that the bearings can, if necessary, be lubricated 
manually before the pump is started or the pre lubrication controls shall be wired to the 
auxiliary power supply. 

6.6.7 Standby power 

To ensure continuous service when the primary power has been interrupted, a power 
supply shall be provided from at least two independent sources or a standby or an 
auxiliary source shall be provided. If standby power is provided by onsite generators or 
engines the fuel storage and fuel line must be designed to protect the water system from 
contamination. Natural gas or bottled gas is the preferred fuel. This requirement may be 
waived for small sized systems on a case by case basis. 
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Part 7 FINISHED WATER STORAGE 

Introduction 

This Part applies to: 
(a) Public Community water systems; and 
(b) Domestic Bottled water systems. 

7.0 General 

The materials and designs used for finished water storage structures shall provide 
stability and durability as well as protect the quality of the stored water. Steel structures 
shall follow the current AWWA standards concerning steel tanks, standpipes, reservoirs, 
and elevated tanks wherever they are applicable. Other materials of construction are 
acceptable when properly designed to meet the requirements of Appendix A Part 7. 
Design for cast-in-place and pre-cast concrete structures must show the placement of 
structural steel and specify the material for sealing the joints. 

7.0.1 Sizing 

Storage facilities shall have sufficient capacity, as determined from engineering studies, 
to meet average daily domestic demands, and where fire protection is provided, fire flow 
demands. 

(a) When fire protection is provided, the minimum flow requirement shall be 500 
gpm at 20 p.s.i. system residual pressure fora 2-hour duration for residential 
structures. If the Insurance Services Office or a other responsible agency (e.g., 
local fire department) recommends a higher flow rate than this minimum, the 
higher flow rate should be considered. 

(b) The minimum storage capacity (or equivalent capacity) for systems not providing 
fire protection shall be equal to the average daily demand. This requirement may 
be reduced when the source and treatment facilities have sufficient capacity with 
standby power to supplement peak demands of the system. 

(c) Level control is recommended but low water level alarm is required for Public 
Community water systems. (See Appendix A Subpart 7.3.3) 

7.0.2 Location of ground level reservoirs 

(a) The bottom of reservoirs and standpipes shall be above maximum flood level. 
Steel and glass fused to steel water storage tanks shall be placed at the normal 
ground surface. Cast in place and pre-cast, pre-stressed concrete storage 
structures may be partially buried. In order to determine the location of other 
materials, consult with the Secretary's staff. 
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(b) The bottom of any reservoir or standpipe shall be placed above the groundwater 

table. Artificially lowering the groundwater table is acceptable. Sewers, drains, 

standing water, and similar sources of possible contamination must be kept at 

least fifty feet from the reservoir. Water main pipe, pressure tested in place to 50 

psi vuithout leakage, may be used for gravity sewers at distances greater than 20 

feet and less than 50 feet. 
(c) The top of a reservoir shall not be less than two feet above normal ground surface. 

Clear wells constructed under filters may be exempted from this requirement 

when the total design gives the same protection. 

7.0.3 Location of Below Grade Reservoirs 

Below grade installation may be acceptable for reservoirs. Provisions shall be 

made to minimize the risk of reservoir damage and the tendency of the tank to 

float during high groundwater conditions. The top of any earth covered reservoir 

shall be covered with a flexible waterproof membrane as approved by the 

Secretary. 

7.0.4 Protection 

All finished water storage structures shall have suitable watertight roofs which exclude 

birds, animals, insects, and excessive dust and shall have a perimeter drain at least 4" in 

diameter, if determined to be necessary, on a case-by-case basis. 

7.0.5 Protection from Trespassers 

Necessary precautions shall be provided to deter trespassing, vandalism, and sabotage. 

7.0.6 Inflow and Outflow 

Inflow and outflow shall be positioned so as to maximize chlorine contact time, if 

applicable. 

7.0.7 Drains 

No drain on a water storage structure may have a direct connection to a sewer or storm 

drain. The design shall allow draining the storage facility for cleaning or maintenance 

without causing loss of pressure in the distribution system. 

7.0.8 Overflow 

All water storage structures shall be provided with an overflow which should terminate 

12 to 24 inches above the ground surface, and discharges over a drainage inlet structure 

or a splash plate. No overflow may be connected directly to a sewer or storm drain. All 

overflow pipes shall be located so that any discharge is visible. 
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(a) The overflow shall be constructed of metallic pipe open downward and be 
screened with 24 mesh non-corrodible screen installed within the pipe at a 
location least susceptible to damage by vandalism. 

(b) The overflow pipe shall be of sufficient diameter to permit discharge of water in 
excess of the filling rate. 

(c) When an internal overflow pipe is used on elevated tanks it shall be located in the 
access tube. For vertical drops on the other types of storage facilities, the over 
flow pipe shall be located on the outside of the structure. 

7.0.9 Access 

Finished water storage structures shall be designed with reasonably convenient access to 
the interior floor for cleaning and maintenance. Entrances above the water line shall: 

(a) be framed at least four inches, and preferably six inches, above the surface of the 
roof at the opening. On ground level structures, entrances should be elevated at 
least 18 inches above the top or covering sod; 

(b) be fitted with a solid watertight cover which overlaps the framed opening and 
extends down around the frame at least two inches; 

(c) be hinged at one side; and 
(d) have a locking device. 

7.0.10 Vents 

Finished water storage structures shall be vented. Overflows shall not be considered as 
vents. Open construction between the sidewall and roof is not permissible. Vents shall: 
(a) be made of metallic or other durable pipe; 
(b) prevent the entrance of surface water and rainwater; 
(c) exclude birds and animals; 
(d) will exclude insects and dust, as much as this function can be made compatible 

with effective venting, (for elevated tanks and standpipes, four mesh non-
corrodible screen may be used); 

(e) on ground level structures, terminate in an inverted J construction with the 
opening 24 to 36 inches above the roof or sod and protected with 24 mesh non-
corrodible screen installed within the pipe at a location least susceptible to 
vandalism; and 

( fl be adequately sized to keep the effects of negative pressure safely within the 
design load of the structure. 

7.0.11 Roof and sidewall 

The roof and sidewalls of all structures must be watertight with no openings except 
properly constructed vents, manholes, overflows, risers, drains, pump mountings, control 
ports, or piping for inflow and outflow. 

(a) Any pipes running through the roof or sidewall of a finished water storage 
structure must be welded, or properly gasketed in metal tanks. In concrete tanks, 
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these pipes shall be connected to standard wall castings which were poured in 
place during the forming of the concrete. These wall castings should have seepage 
rings imbedded in the concrete. 

(b) Openings in a storage structure roof or top, designed to accommodate control 
apparatus or pump columns, shall be curbed and sleeved with proper additional 
shielding to prevent the access of surface or floor drainage water into the 
structure. 

(c) Valves and controls should be located outside the storage structure so that the 
valve stems and similar projections will not pass through the roof or top of the 
reservoir. 

(d) The roof of concrete reservoirs with earthen cover shall be sloped to facilitate 
drainage. Consideration shall be given to installation of an impermeable roof 
covering. 

7.0.12 Drainage of roof 

The roof of the storage structure shall be well drained. Down spout pipes shall not enter 
or pass through the reservoir parapets, or similar construction which would tend to hold 
water and snow on the roof, will not be approved unless adequate waterproofing and 
drainage are provided. 

7.0.13 Safety 

The safety of employees must be considered in the design of the storage structure. As a 
minimum, such matters shall conform to pertinent laws and regulations of the area where 
the reservoir is constructed. 

(a) Ladders, ladder guards, balcony railings, and safely located entrance hatches shall 
be provided where applicable. 

(b) Elevated tanks with riser pipes over eight inches in diameter shall have protective 
bars over the riser openings inside the tank. 

(c) Railings or handholds shall be provided on elevated tanks where persons must 
transfer from the access tube to the water compartment. 

7.0.14 Freezing 

All finished water storage structures and their appurtenances, especially the riser pipes, 
overflows, and vents, shall be designed to prevent freezing which could interfere with 
proper functioning. 

7.0.15 Internal catwalk 

Every catwalk over finished water in a storage structure shall have a solid floor with 
raised edges so designed that shoe scrapings and dirt will not fall into the water. 

7.0.16 Silt stop 
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The discharge pipes from all reservoirs shall be located in a manner that will prevent the 
flow of sediment into the distribution system. Removable silt stops should be provided. 

7.0.17 Grading 

The area surrounding a ground level structure shall be graded in a manner that will 
prevent surface water from standing within 50 feet of it. 

7.0.18 Painting and/or cathodic protection 

Proper protection shall be given to metal surfaces by paints or other protective coatings, 
by cathodic protective devices, or by both. 

(a) Paints systems shall be acceptable to the Secretary (either EPA or NSF approved). 
Interior paint must be properly applied and cured. After curing, the coating shall 
not transfer any substances to the water which will be toxic or cause tastes or 
odors. Prior to placing in service, an analysis for volatile organic compounds is 
required to establish that the coating is properly cured. 

(b) Wax coatings for the tank interior should not be used on new tanks. Re coating 
with a wax system is discouraged; however, the old wax coating must be 
completely removed to use another tank coating. 

(c) Cathodic protection should be designed and installed by competent technical 
personnel; a maintenance contract should be provided. 

7.0.19 Disinfection 

(a) Finished water storage structures shall be disinfected in accordance with current 
AWWA Standard C652. Two or more successive sets of samples, taken at 24 
hour intervals, shall indicate microbiologically satisfactory water before the 
facility is placed into operation. 

(b) Disposal of heavily chlorinated water from the tank disinfection process shall be 
in accordance with the requirements of the Secretary. 

(c) The disinfection procedure (AWWA chlorination method 3, section 4.3 C652) 
which allows use of the chlorinated water held in the storage tank for disinfection 
purposes is not recommended. When that procedure is used, it is required that the 
initial heavily chlorinated water be properly disposed in order to prevent release 
of water which may contain various chlorinated organic compounds into the 
distribution system. 

7.1 Plant Storage 
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The applicable design standards of Appendix A Subpart 7.0 shall be followed for plant 
storage. 

7.1.1 Washwater tanks 

Washwater tanks shall be sized, in conjunction with available pump units and finished 
water storage, to provide the backwash water required by Appendix A Subpart 4.2.1.10. 
Consideration shall be given to the backwashing of several filters in rapid succession. 

7.1.2 Clear well 

Clear well storage should be sized, in conjunction with the distribution system storage, to 
relieve the filters from having to follow fluctuations in water use. 

(a) When finished water storage is used to provide contact time for chlorine (see 
Appendix A Subpart 4.3.2) special attention shall be given to size and baffling. 

(b) An overflow shall be provided. 

7.1.3 Adjacent compartments 

Finished water must not be stored or conveyed in a compartment adjacent to unsafe water 
when the two compartments are separated by a single wall. 

7.1.4 Basins and wet wells 

Receiving basins and pump wet wells for finished water shall be designed as finished 
water storage structures. 

7.2 Hydropneumatic Tanks 

Hydropneumatic (pressure) tanks, when provided as the only storage facility, are 
acceptable only in very small water systems. When serving more than 150 living units, 
ground or elevated storage designed in accordance with Appendix A Subpart 7.0.1 should 
be provided. Pressure tank storage is not to be considered for fire protection purposes. 
Pressure tanks shall meet ASME code requirements. 

7.2.1 Location 

The tank should be located above the normal ground surface and be completely housed, 
except that a pressure tank may be placed below grade within a building served by the 
system if adequate drainage and access are provided. 

7.2.2 Sizing 

(a) The capacity of the pumps in a hydropneumatic system should be at least ten 
times the average daily consumption rate or capable of meeting the peak 
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instantaneous demand (See Appendix A Subpart 63). The usable volume of the 
hydropneumatic tank, in gallons, should be chosen from the following table based 
upon the type, horsepower and average capacity rated in gallons per minute of the 
largest pump in the system. For example, a 3/4 horsepower, single phase 
submersible pump rated at 20 gpm would require a pressure tank with a usable 
volume of 24 gallons. 

Submersible Pumps 

Pum Motor Ratin C Iles er Hour Usable Tank Volume~~~. 

U to:3/4 HP sin le hase ors HP three hase 12.5 1.2 x PC 

1 to 5 HP sin le hase or7%z HP & over three hase 4.17 3.6 x PC 

7%z HP & over sin le hase 2 7.5 x PC 

Non-submersible Pum s 

Pum Motor Ratin C cles er Hour Usable Tank Volume 

All horse ower and haws 2 2.5 x PC 

* PC = capacity of largest pump in gpm 

(b) Sizing of hydropneumatic storage tanks must consider the need for chlorine 
detention time, as applicable, independent of the requirements in Appendix A 
Subpart 7.2.2.a above. 

7.2.3 Piping 

The tank shall have bypass piping to permit operation of the system while it is being 
repaired or painted. 

7.2.4 Appurtenances 

Each tank without a separate air bladder shall have an access hole, a drain, and control 
equipment consisting of pressure gauge, water sight glass, automatic or manual air 
blow-off, means for adding air, and pressure operated start-stop controls for the pumps. 
Where practical the access manhole should be 24 inches in diameter. 

7.3 Distribution Storage 

The applicable design standards of this subpart shall be followed for distribution system 
storage. 

7.3.1 Pressures 

The maximum variation between high and low levels in storage structures providing 
pressure to a distribution system should not exceed 30 feet. The minimum working 
pressure in the distribution system should be 35 psi and the normal working pressure 
should be approximately 60 psi. 
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When static pressures exceed 100 psi, pressure reducing devices should be provided on 
mains in the distribution .system. 

7.3.2 Drainage 

Storage structures which provide pressure directly to the distribution system shall be 
designed so they can be isolated from the distribution system and drained for cleaning or 
maintenance without necessitating loss of pressure in the distribution system. The drain 
shall discharge to the ground surface with no direct connection to a sewer or storm drain. 

73.3 Level Controls 

Controls shall be provided to maintain levels in distribution system storage structures. 
Level indicating devices should be provided at a central location. Low level alarms are 
required. 

(a) Pumps should be controlled from tank levels with the signal transmitted by 
telemetering equipment when any appreciable head loss occurs in the distribution 
system between the source and the storage structure. 

(b) Altitude valves or equivalent controls may be required for second and subsequent 
structures on the system. 

(c) Overflow and low-level warnings or alarms shall be located at places in the 
community where they will be under responsible surveillance 24 hours a day. 
This requirement does not apply to Public Non-Community water systems. 

(d) The low water level control shall be high enough so that the water system 
operator has time to correct the problem before a water shortage occurs. 
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Part 8 DISTRIBUTION SYSTEMS 

Introduction 

This Part applies ~to: 
(a) Public Community water systems; and 
(b) Domestic Bottled water systems. 

8.0 Materials 

8.0.1 Standards, Materials Selection 

Pipe, fittings, valves and fire hydrants shall conform to the latest standards issued by the 
AWWA. Special attention shall be given to selecting pipe materials which will protect 

against both internal and external pipe corrosion. 

8.0.2 Used materials 

Water mains which have been used previously for conveying potable water may be 
reused provided they meet the above standards and have been restored practically to their 

original condition. 

8.03 Joints 

Packing and jointing materials used in the joints of pipe shall meet the standards of the 
AWWA, C-111. Pipe having mechanical joints or slip-on joints with rubber gaskets is 
preferred. 

S.1 Water Main Design 

8.1.1 Pressure 

All water mains, including those not designed to provide fire protection, shall be sized 

after a hydraulic analysis based on flow demands and pressure requirements. The system 

shall be designed to maintain a minimum pressure of 20 psi at ground level at all points 

in the distribution system under all conditions of flow. The normal working pressure in 

the distribution system should be approximately 60 psi and not less than 35 psi. 

8.1.2 Diameter 

The minimum size of water main for providing fire protection and serving fire hydrants 

shall be eight inch diameter. Larger size mains will be required if necessary to allow the 
withdrawal of the required fire flow while maintaining the minimum residual pressure 

specified in Appendix A Subpart 8.1.1. 
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8.1.3 Fire Protection 

When fire protection is to be provided, system design shall meet the minimum flow 
standards in Appendix A, Part 7.0.1. 

8.1.4 Small Mains 

Any departure from minimum requirements shall be justified by hydraulic analysis and 
future water use, and will be considered only in special circumstances. 

8.1.5 Hydrants 

Water mains not designed to carry fire flows shall not have fire hydrants connected to 
them. 

8.1.6 Dead ends 

Dead ends shall be minimized by looping of all mains whenever practical. 

8.1.7 Flushing 

Where dead end mains occur they shall be provided with a fire hydrant if flow and 
pressure are sufficient, or with an approved flushing hydrant or blow off for flushing 
purposes. Flushing devices should be sized to provide flows which will give a velocity of 
at least 2.5 feet per second in the water main being flushed. No flushing device shall be 
directly connected to any sewer. The open end of a blow off must be capped and 
terminate at least 18 inches above grade. 

8.2 Valves 

Sufficient valves shall be provided on water mains so that inconvenience and sanitary 
hazards will be minimized during repairs. Valves should be located at not more than 500 
foot intervals in commercial districts, at not more than one block or 800 foot intervals in 
other districts, and at not more than 5000 foot intervals on transmission lines. 

8.3 Hydrants 

83.1 Location and spacing 

Hydrants should be provided at each street intersection and at intermediate points 
between intersections as recommended by the state Insurance Services Office. Generally, 
hydrant spacing may range from 350 to 600 feet depending on the area being served. 

8.3.2 Valves and nozzles 
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Fire hydrants should have a bottom valve size of at least five inches in diameter, one 4.5 
inch diameter pumper nozzle and two 2.5 inch diameter nozzles. 

8.3.3 Hydrant leads 

The hydrant lead shall be a minimum of six inches in diameter. Auxiliary valves shall be 
installed in all hydrant leads. 

8.3.4 Drainage 

Hydrant drains should be plugged. When the drains are plugged the barrels must be 
pumped dry after use during freezing weather. Where hydrant drains are not plugged, a 
gravel pocket or dry well shall be provided unless the natural soils will provide adequate 
drainage. Hydrant drains shall not be connected to or located within 10 feet of sanitary 
sewers or storm drains. 

8.4 Air Relief Valves: Valve, Meter & Blow-Off Chambers 

8.4.1 Air relief valves 

At high points in water mains where air can accumulate, provisions shall be made to 
remove the air by means of hydrants or air relief valves. Automatic air relief valves shall 
not be used in situations where flooding of the accessway or chamber may occur. 

8.4.2 Air relief valve piping 

The open end of an air relief pipe from the automatic valve shall be extended to at least 1 
foot above grade and provided with a screened, downward-facing elbow. The pipe from a 
manually operated valve shall be extended to the top of the pit. 

8.4.3 Chamber drainage 

Chambers, pits or manholes containing valves, blow-offs, meters, or other such 
appurtenances to a distribution system, shall not be connected directly to any storm drain 
or sanitary sewer, nor shall blow-offs or air relief valves be connected directly to any 
sewer. Such chambers or pits shall be drained to the surface of the ground where they are 
not subject to flooding by surface water, or to absorption pits underground. 

8.5 Installation of Mains 

8.5.1 Standards 

8.5.1.1 Job specifications shall incorporate applicable provisions of the AWWA Standards. 
Manufacturer's recommended installation procedures may be specified when they are 
equal to or better than AWWA procedures. 
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8.5.1.2 Piping, fittings and appurtenances which have been previously used for purposes other 
than for Public water system use shall not be used in a Public water system without the 
written approval of the Secretary. 

8.5.2 Bedding 

A continuous and uniform bedding shall be provided in the trench for all buried pipe. 
Back fill material shall be tamped in layers around the pipe and to a sufficient height 
above the pipe to adequately support and protect the pipe. Stones found in the trench shall 
be removed for a depth of at least six inches below the bottom of the pipe. 

8.5.3 The open ends of exposed pipe shall be left plugged in excavations at the conclusions of 
the day's work. During periods of delay and at the conclusion of the day's work, lengths 
of pipe with open ends shall be tightly closed with watertight plugs, special seals or by 
other suitable means to prevent the entry of animals, foreign matter and trench water. 
Trench water shall be pumped out before the seals, plugs or other closures are removed. 

8.5.4 Cover 

All water mains shall be covered with at least 5.5 feet of earth. Insulation may be used in 
lieu of cover depth when approved in advance by the Secretary. 

8.5.5 Thrust Blocks 

All tees, bends, plugs and hydrants shall be provided with reaction blocking, tie rods or 
joints designed to prevent movement. Specifications shall include a requirement that all 
air be removed from the pipes before water at test pressure levels is added. Size of blocks 
shall be specified and design basis shown (i.e. type of soil, design water pressure used). 

8.5.6 Pressure and leakage testing 

All types of installed pipe shall be pressure tested and leakage tested in accordance with 
the latest edition of AWWA Standard C600. 

8.5.7 Disinfection 

All new, cleaned or repaired water mains shall be disinfected in accordance with AWWA 
Standard C651, latest published version. The specifications shall include detailed 
procedures for the adequate flushing, disinfection, and microbiological testing of all 
water mains. If bacteriological tests show the treatment to be unsatisfactory, the 
disinfection procedures shall be repeated until satisfactory bacteriological sample results 
are obtained. The tablet method in AWWA Standard 651 is not acceptable. 

8.6 Separation of Water Mains, Sanitary Sewers, Storm Sewers & Other Sources of 
Contamination 
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8.6.1 General 

The following factors should be considered in providing adequate separation: 
(a) materials and type of joints for water and sewer pipes; 
(b) soil conditions; 
(c) service and branch connections into the water main and sewer line; 
(d) compensating variations in the horizontal and vertical separations; 
(e) space for repair and alterations of water and sewer pipes; and 
( fl off-setting of pipes around manholes. 

8.6.2 Parallel installation 

Water mains shall be laid at least 10 feet horizontally from any existing or proposed 
manhole or sanitary sewer. This distance can be reduced to 5 feet for storm sewers. The 
distance shall be measured edge to edge. In cases where it is not practical to maintain a 
10 foot separation, the Secretary may allow deviation on a case-by-case basis if supported 
by data from the design engineer. Such deviation may allow installation of the water 
main closer to a sewer, provided that the water main is laid in a separate trench or on an 
undisturbed earth shelf located on one side of the sewer at such an elevation that the 
bottom of the water main is at least 18 inches above the top of the sewer. See Appendix 
A Subpart 8.6.4 for approval required for such exception. 

8.6.3 Crossings 

Water mains crossing sewers shall be laid to provide a minimum vertical distance of 18 
inches between the outside of the water main and the outside of the sewer. This shall be 
the case where the water main is either above or below the sewer. At crossings, one full 
length of water pipe shall be located so both joints will be as far from the sewer as 
possible. If the sewer main is over the water main, the first sewer pipe joints on each side 
of the water main must be concrete encased. Special structural support for the water and 
sewer pipes may be required. Water mains shall not pass through sewer manholes or be 
submerged in basins containing sewage or other grossly contaminated or hazardous 
material. Stream crossings shall meet the provisions of Appendix A Subpart 8.7. 

8.6.4 Exception 

The Secretary must specifically approve any variance from the requirements of Appendix 
A Subparts 8.6.2, 8.6.3, 8.6.6 and 8.6.7 when it is impossible to obtain the specified 
separation distances. Where sewers are being installed and Appendix A Subparts 8.6.2 
and 8.6.3 cannot be met, the sewer materials shall be water main pipe or equivalent and 
shall be pressure tested to ensure water tightness. 

8.6.5 Force mains 
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There shall be at least a 10 foot horizontal separation between water mains and sanitary 

sewer force mains. There shall be an 18 inch vertical separation at crossings as required 

in Appendix A Subpart 8.6.3. 

8.6.6 Septic Tanks and Leach Fields 

Distribution lines shall be placed not closer than fifty (50) feet horizontal distance from 

any septic tank or leach field except as provided in Appendix A Subpart 8.6.4. 

8.6.7 Other underground storage tanks 

Distribution lines shall be placed not closer than twenty five (25) feet horizontal distance 

from underground storage tanks. Fifty (50) feet separation is preferable except as 

provided in Appendix A Subpart 8.6.4. 

8.7 Surface Water Crossings 

Surface water crossings, whether over or under water, present special problems. The 

Secretary shall be consulted before final plans are prepared. 

8.7.1 Above-water crossings 

The pipe shall be adequately supported and anchored, protected from damage and 

freezing, and accessible for repair or replacement. 

8.7.2 Underwater crossings 

A minimum cover of two feet shall be provided over the pipe. When crossing water 

courses greater than 15 feet in width, the following shall be provided: 

(a) the pipe shall be of special construction, having flexible water tight joints; 

(b) valves shall be provided at both ends of water crossings so that the section can be 

isolated for testing or repair; the valves shall be easily accessible, and not subject 

to flooding; and the valve closest to the supply source shall be in a manhole; and 

(c) permanent taps shall be made on each side of the valve within the manhole to 

allow insertion of a small meter to determine leakage and for sampling purposes. 

8.8 Cross-Connections & Interconnections 

8.8.1 Cross-connections 

There shall be no connection between the distribution system and any pipes, pumps, 

hydrants, or tanks whereby unsafe water or other contaminating materials may be 

discharged or drawn into the system. This does not preclude approved cross connection 

control devices. 

8.8.2 Cooling water; Heating Water 
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(a) Neither steam condensate nor cooling water from engine jackets or other heat 
exchange devices shall be returned to a public water supply. 

(b) Notwithstanding subsection (a) of this section, standing column geothermal 
systems are allowed provided that: 

(1) No additive is added to the re-circulated groundwater 
(2) The heat exchange medium in the system is R-410A or a different heat 

exchange medium approved by the Secretary; 
(3) The system has a low pressure safety cutout circuit that will turn off the 

system when there is a pressure leak in the heat exchange medium 
containment vessel; 

(4) All electrical components of the system are properly grounded to prevent 
potential electrolysis of metals; and 

(5) In the event that the heat exchange unit is disconnected as a heating or 
cooling source, all piping associated with the unit shall either be capped 
and labeled or removed. 

(c) For the purposes of this section, a standing column geothermal system is 
one where groundwater is taken from a public water supply well for 
heating and/or cooling purposes and re-circulated back into the same well 
below the estimated low water elevation of the well. 

8.8.3 Interconnections 

Drains from the fire hydrants, air relief pits and blow off valve pits shall not connect 
directly to sewer lines or discharge at a point which will permit possible back siphonage 
conditions. The approval of the Secretary shall be obtained for interconnections between 
potable water systems. 

8.9 Service Meters 

Each service connection should be individually metered. 

8.10 Water Loading Stations 

Water loading stations present special problems since the fill line may be used for filling 
both potable water vessels and other tanks or contaminated vessels. To prevent 
contamination of both the Public system and potable water vessels being filled, the 
following principles shall be met in the design of water loading stations: 
(a) there shall be no backflow to the Public water system; 
(b) the piping arrangement shall prevent contaminant being transferred from a 

hauling vessel to others subsequently using the station; and 
(c) hoses shall not be contaminated by contact with the ground. 
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Part 9 (RESERVED) 

Part 10 (RESERVED) 
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Part 11 NON-COMMUNITY WATER SYSTEMS 

11.1 Introduction and Definitions 

11.1.0 General 

This part provides regulation and guidance for potable water sources, storage, and 
distribution systems serving Public Non-Transient Non-Community water systems and 
Public Transient Non-Community water systems. Information to be submitted with 
permit applications, methodologies to be used in source evaluation, and minimum 
standards for construction and operation of such systems are provided. 

Public Transient Non-Community water systems are administered by the Department's 
Drinking Water and Groundwater Protection Division. 

These standards and limits represent minimum criteria. Designers should note that the 
use of this part requires professional judgement. The standards are minimal and the 
safety factors are marginal, and will not yield satisfactory designs, by themselves, in all 
situations. 

These regulations have two principal goals: 
(a) the prevention of health hazards caused by water sources of inadequate quality 

and quantity; and 
(b) the assurance that water sources and distribution systems are adequate for the 

needs of a project. 

11.1.1 Alternative Designs 

The professional engineer may propose alternative engineering designs for water systems 
and justify the design based on its reliability in providing water of adequate quality and 
quantity for the size and nature of the project. 

11.1.2 Definitions 

The following definitions apply for the purposes of this Part (Appendix A Part 11); additional 
definitions are contained in Subchapter 21-2. 

AVERAGE DAY DEMAND - The volume of water anticipated to be used by a particular 

building or project in a 24 hour period; expressed in gallons per day (gpd). 

CONSTANT DISCHARGE PUMPING TEST - A test of a water source in which the well is 

pumped for a specified duration at one flow rate to determine the yield of the well, aquifer 
characteristics andJor well interference. 

FLOOD PLAIN - Any area which is flooded with an average frequency of once or more in each 

100 years as determined by the Secretary. 
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FLOODWAY - The channel of a river or other water course and the adjacent land areas that 
must be reserved in order to discharge a 100 year frequency flood without cumulatively 
increasing the water surface elevation more than one foot. 

HYDROFRACTURING - A method of bedrock well development used to increase the yield of 
wells, in which high pressures are generated in the well to open fractures. Propping agents may 
be introduced to keep the fractures open. 

HYDROGEOLOGIC CONNECTION - A situation where a water source is down- gradient of a 
potential source of contamination under either natural groundwater flow conditions or pumping 
conditions. 

INSTANTANEOUS PEAK DEMAND - The instantaneous flow rate that the system must 
satisfy. This is determined by the number and type of plumbing fixtures on it. 

LICENSED WELL DRILLER - An individual licensed under the Vermont Well Driller 
Licensing Rules and Standards. 

LONG-TERM YIELD - The amount of water that the source is capable of providing on a daily 
basis over the design life of the project; expressed in gallons per minute (gpm). 

MAXIMUM DAY DEMAND - For Public Non-Transient Non-Community water systems and 
Public Transient Non-Community water systems, the rate at which the average day demand is 
to be used by a particular building or project divided by not more than 720 minutes; expressed in 
gallons per minute (gpm). 

QUALIFIED CONSULTANT - Certified Site Technician, or Vermont Registered Professional 
Engineer, working within the scope of his or her certification and expertise. 

SHALLOW WATER SOURCE - A developed structure to collect groundwater, generally less 
than 20 feet deep. This includes springs, dug wells, jetted wells, drilled wells, and well points, 
and other water intake structures which may or may not be under the jurisdiction of the Vermont 
Well Driller's Rules and Construction Standards. 

SOURCE INTERFERENCE - Public water systems and potable water supplies affected by the 
pumping of other proposed or existing sources. 

STATE ELECTRICAL CODE - State of Vermont Electrical Safety Rule adopted by the 
Vermont Deparhnent of Public Safety per 26 V.S.A. §891. 

STATE PLUMBING CODE - State of Vermont Plumbing Rule, adopted by the Vermont 
Department of Public Safety per 26 V.S.A. §2173. 

TOTAL AVAILABLE HEAD - The difference in elevation between the static water level and 
the hydraulic base of a well. 

Page 109 



Vermont Water Supply Rule 

WATER SOURCE - An existing or permitted water well or shallow water source designed to 
collect potable groundwater. 

WATER SYSTEM - The source, pumping facility, storage, distribution system and related 
appurtenances used to provide potable water. 

11.2 Preconstruction Requirements 

11.2.0 General 

For all Public Non-Transient Non-Community water systems and Public Transient 
Non-Community water systems, a water source site plan, basis of design statement, and 
design plans and specifications, along with all available information on the source, must 
be submitted with the permit application. In addition, a Long Range Plan, Source 
Protection Plan, and Engineer's Report, as required by Subchapters 4.2.2, 5.5(e), 15.1, 
and 16.1, must be submitted for new Public Non-Transient Non-Community water 
systems. Some of this information may be developed in pre-application work and may 
require review and approval by the Secretary before an application will be considered 
complete. 

Increased demands to existing or previously approved Public Non-Transient Non-
Community water systems and Public Transient Non-Community water systems will 
require analysis of additional maximum day demand and/or instantaneous peak demand. 

11.2.1 Basis of Design 

A statement of the basis of design, and supporting calculations, shall include: 
(a) Average Day Demand; 
(b) Maximum Day Demand; 
(c) Instantaneous Peak Demand; 
(d) Source Capacity; 
(e) Storage Capacity; 
(~ Pump Capacities; 
(g) Operating Pressure Ranges; and 
(h) reference to the flood plain 

11.2.2 Water Source Site Plan 

A water source site plan shall include: 
(a) plan view at a scale of 1" = 200', or larger; 
(b) surface drainage features and general topography; 
(c) potential sources of contamination within the distances listed in Appendix A Part 

11 Tables 11-1 and 11-2; 
(d) neighboring wells as shown in the interference monitoring distance table; and 
(e) minimum separation zones per Appendix A Subpart 11.4.1. 
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11.2.3 Design Plans and Specifications 

The design plans and specifications shall include: 
(a) source development, transmission, storage and distribution; 
(b) system component site plan at a scale of 1" = 100', or larger; 
(c) piping, valuing and standard pressure; and 
(d) specific construction instructions. 

11.2.4 Source Development and Testing 

11.2.4.1 Projects with Maximum Day Demand of 5 gpm or less 

These projects will be permitted prior to water source development unless there is reason 
to suspect that sufficient water may not be available, in which case the Secretary may: 
(a) require that the water source be developed and tested before the permit is issued; 

or 
(b) issue a permit with a condition that the water source be developed and tested 

before a subdivision is created, a building is constructed or a mobile home park is 
established. 

11.2.4.2 Projects with Maximum Day Demand of More Than 5 gpm 

These projects will not normally be permitted before the source is developed and tested, 
unless: 
(a) the applicant demonstrates a high probability of adequate yield and quality from 

the proposed water source. In such a case the source must be developed, tested 
and analyzed in accord with Subpart 11.6 prior to the creation of subdivision lots, 
construction of buildings or the establishment of a mobile home park. 

11.2.4.3 Subdivision With Individual On-Site Sources 

These projects are normally approved prior to source development. Multiple lot 
subdivisions may need to show evidence that. adequate yields are likely to be available, 
and/or that proposed sources are not likely to cause unacceptable interference in nearby 
existing or permitted water sources. 

11.3 Water System Demand 

11.3.0 Average Day Demand 

(a) For Public water systems, the average day demand shall be determined according 
to the design flows per Appendix A, Part 2, Table A2-1 of this rule. 

(b) For residential units average day demand shall be 90% of the design flow. 
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(c) Installation of low flow plumbing fixtures, 3.5 gallon or less flush toilets, 3.0 
gallon per minute or fewer showerheads, and faucet aerators will allow fora 10% 
reduction in design flows as calculated from Table A2-1. 

11.3.1 Maximum Day Demand 

The maximum day demand is calculated by dividing the average day demand by not 

more than 720 minutes. The resulting flow rate is expressed in gallons per minute. 

11.3.2 Instantaneous Peak Demand 

The instantaneous peak demand, expressed in gallons per minute (gpm), shall be 
calculated as follows: 
(a) determined by the State Plumbing Code; or 

(b) for residential units only, the instantaneous peak demand equals 5 gpm 
multiplied by the number of units. 

11.4 Isolation and Separation Distances 

11.4.0 General 

The proposed site of the water source for the building or project shall be approved by the 
Secretary before the source is developed. 

Adequate horizontal isolation distances between wells and potential sources of 
contamination are required. The required horizontal minimum distances are listed in 
Tables A11-1 and A11-2 below. Qualified consultants, Site Technicians, Professional 
Engineers or Hydrogeologists, as appropriate, are responsible for assuring that these 
minimums are adequate for individual cases, and should increase them as they deem 
appropriate in their professional judgement. The Secretary may increase the minimum 
horizontal isolation distances in Tables A11-1 and A11-2 or prescribe any additional 

safeguards it deems necessary when the depth to the aquifer or the nature of overburden 
material is not sufficient to protect the water source from pollution. The Secretary will 
consider permitting reductions of these individual cases only on the written request of the 
qualified consultants, which technically justifies the reduction in a particular case. 

The minimum recommended horizontal isolation distances in these regulations from 
water systems to sewage systems are based on sewage treatment in soils, pathogen 
attenuation, effluent travel time in soil and dispersion, without site specific hydrogeologic 

information. Site specific data may be collected and justification made for reducing the 
distances listed in Tables A11-1 and A11-2. 

Table All-1 - REQUIRED HORIZONTAL MINIMUM SEPARATION DISTANCES 
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otential Source of ater Sources in Bedrock or ater Sources in Unconfined 
Contamination Confined Sur~cial Aquifer Surficial Aquifer 

griculture cropland 100 00 

uildings or structures, 10 10 
orches, foundations of 
uildings or structures 

Cemeteries 100 150 

Composting sites (commercial 00 (see a.) 300 (see a.) 
or agricultural) 

Concentrated livestock holding 00 (see b.) 500 (see b.) 
areas barnyard 

riveways (fewer than 3 15 15 
esidences) 

riveways (3 or more 5 5 
esidences), roadways, parking 
lots 

ertilizer or pesticide storage 100 00 
structures (buried tank of any 
size; above ground tank >1,500 
gallons; dry or liquid; and 

iping serving a nonresidential 
facili 

lood ways (see c.) (see c.) 

uel oil, gasoline & other 5 100 
etroleum tanks and piping (no 

including liquefied petroleum 
as tank 
azardous or Solid Waste (see d.) (see d.) 
isposal Site 

eachfields (proposed, (see e.) (see e.) 
existing, or permitted) 

imit of Herbicide Application 100 (see £) 00 (see f.) 
on utility R.O.W. 

anure storage systems, above 50 (see b.) 100 (see b.) 
ground 

anure storage systems, 100 (see b.) 00 (see b.) 
inground concrete or 
geosynthetic lined 

anure storage system, earthen 00 (see b.) 500 (see b.) 
lined 
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on-sewage Wastewater (see d.) (see d.) 
isposal Field 

roperty lines 10 10 

Salvage yards 300 (see g.) 300 (see g.) 

Sanitary sewer collection lines 50 75 
and sanitary sewer service 
lines 
Silage storages 50 75 

Solid waste transfer facilities 100 (see h.) 00 (see h.) 

Stormwater treatment practice 10 10 
(lined) 

Stormwater treatment practice 100 150 
(unlined and subsurface 
systems) 

Storm sewers ~ 10 50 

Surface water, normal high 10 (see i.) 5 (see i.) 
ater elevation 

Wastewater disposal spray area 00 (see j.) 300 (see j.) 
and lagoons 

Wastewater tanks (proposed, (see e.) (see e.) 
existing, or permitted) 

a. Isolation distances for composting sites (commercial and agricultural) shall be measured 
from the perimeter of the composting area or area used for storage of composted 
material. 

b. Isolation distances for concentrated livestock holding areas and manure storage systems 
shall be measured from the perimeter of the holding area or outside perimeter of the 
manure storage system. 

c. Water sources shall not be located in a flood way. 
d. If a water source is potentially downgradient of a source of contamination, then the 

Secretary shall apply the criteria in Appendix A Subpart 11.4.2.2. 
e. See Table A11-2. Wastewater Tanks include septic tanks, pump stations, dosing siphons, 

holding tanks, wastewater storage tanks, wastewater treatment tanks, sand filters, 
constructed wetlands, and grease tanks. 

£ Applies to rights-of-way (ROW) where herbicides have been applied in the past 12 
months or may be applied in the future. 

g. Isolation distances for salvage yards shall be measured from the perimeter of the area 
used for the storage of salvaged materials to the component. If the applicant's designer 
demonstrates that the groundwater flow from the salvage yard is not in the direction of 
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the public drinking water source, the isolation distance shall be 100 feet rather than 300 
feet. 

h. Isolation distances for solid waste transfer facilities shall be measured from points within 
the transfer facility used for storing solid waste. 

i. For Public water sources, see Appendix A, Part 3, Subpart 3.4. The horizontal location to 
surface water should allow for possible future widening of the surface water due to bank 
erosion. 

j. for isolation distance applies unless identified as being superseded by Table 11-2 or 
Section 11.4.1 below. 

Table All-2 - REQUIRED MINIMUM HORIZONTAL SEPARATION DISTANCES TO 
SEWAGE SYSTEM DISPOSAL FIELDS1~2 (Feet) 

Design Flow of Domestic Sewage 
System Disposal Field (GPD) 
Fewer than 2,000 

2,000 through 6,499 ~ 

Equal to or Greater than 6,500 

Water Source Maximum Daily Demand (GP1V~ 

0-1.9 2.0-4.9 5.0-7.9 >8.0 

100 150 200 200+a 

150 150 200 200+a 

200++b 200++b 200++6 200+a 

1 The minimum separation distance, (X), is used to determine the minimum separation 
zone (see Appendix A Subpart 11.4.1 and Figure 11-1). 

2 For shallow water sources the minimum separation distance, X, per Subpart 11.4.1, shall 
not be less than 150 feet, and the minimum upslope separations distance shall be 500 feet 
instead of 2X regardless of the minimum separation distance, X, listed. If the bottom of 
the well or spring is higher than the ground surface at the disposal field then the 
minimum separation distance, X, may be reduced to 50 feet. 
a Hydrogeologic evaluation required to define potential recharge area of the source 

and two year time of travel. 
b For all water sources with less than 8 gpm maximum daily demand, the minimum 

presumptive upslope separation distance to greater than 6,500 gpd leachfields, per 
Appendix A Subpart 11.4.1, shall be 1,000 feet instead of 2X. 
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FIGURE 11-1. 
PLAN VIEW OF 

REQUIRED MINIMUM SEPERATION 
DISTANCES TO DOMESTIC SEWAGE DISPOSAL FIELDSi 

Domestic 
Sewage System 
Disposal Field 
Design Flow 

~9Pd) 

< 2000 

> 2000 
and 

< 6500 

> 6500 

Water Source 
Maximum Daily Demand, MDD (gpm) 

MDD<2 2<MDD 5<MOD<8 8<MDD 

X = 100' X= 200' 

For water 
ZXn source with 

demands of 6 
gpm or 
greater, the 
well must be 
located 

Xe outside the 2 
year time of 
trevel of all 
effluent plume 
paths. 

X = 150' X = 200' 

X= 200' 

For septic systems over 6500 gpd wells must be located outside the 2 year time of travel effluent 
plume oath. or greater than 1000' from the disposal fields. 

1. These shapes assume parellel ground surface contours horizontally across page with a downslope direction toward the 
bottom of the page. 

a. For shallow water supplies X = 150' 

b. For shallow water supplies use 500' distance instead of 2X 
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11.4.1.0 Separation Distances to Sewage System Disposal Fields 

Wells and sewage system disposal fields should be located to optimize the hydrogeologic 
separation within the project limitations. The applicant's designer must establish a 
separation zone around the water source which defines the probable area of groundwater 
recharge to the water source. The separation zone may be established by a presumptive 
method which uses ground surface topography and minimum distances. 

The minimum separation distances for leachfields can be also estimated by using 
methods to define Source Protection Areas in accord with procedures defined in this rule 
(see Appendix A Part 3), or with other methods approved by the Secretary. 

11.4.1.1 Presumptive Minimum Separation Zone Methods for a Water Well 

To determine the size and shape of the required minimum separation zone between 
sewage disposal fields and a water well the following steps should be taken (see Figure 
11-1): 
(a) draw a circle with a radius equal to the required minimum separation distance, X, 

from Table A11-2, around the well head or water source; 
(b) now either:' 

(1) if the circle drawn intersects with the contour elevation of the source, then 
draw lines beginning at these intersections, extending upslope and 
perpendicular to the contours, until these lines intersect an arc with a 
radius equal to twice the minimum separation distance (2X) from the 
source. If necessary, to provide closure of the area draw an arc with radius 
2X from the source; or 

(2) if the circle drawn in Step 1 is in all cases at a lower elevation than the 
source elevation, no further delineation may be required (resulting in the 
smallest possible minimum separation zone of a circle with radius X); or, 

(3) if the circle drawn in Step 1 is in all cases is above the elevation of the 
well, the water shed area or a circle with a radius of 2X, whichever is 
smaller, shall represent the minimum separation zone (resulting in the 
largest possible minimum separation zone of a circle with a radius 2X). 

11.4.1.2 Presumptive Minimum Separation Zone Methods for a Shallow Water Source 

To determine the size and shape of the required minimum separation zone between 
sewage disposal fields and a shallow water source, the following steps should be taken 
(see Figure Al l-1): 

(a) draw a circle with a radius equal to the required minimum separation distance, X, 
from Table A11-2, around the well head or water source; 

(b) now either: 
(1) if the circle drawn intersects with the contour elevation of the source, then 

draw lines beginning at these intersections, extending upslope and 
perpendicular to the contours, until these lines intersect an arc with a 
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radius equal to 500 feet from the source. If necessary, to provide closure 
of the area draw an arc with radius of 500 feet from the source; or 

(2) if the circle drawn in Step 1 is in all cases at a lower elevation than the 
source elevation, no further delineation may be required (resulting in the 
smallest possible minimum separation zone of a circle with radius X); or 

(3) if the circle drawn in Step 1 is in all cases above the elevation of the well, 
the water shed area or a circle with a radius of 500 feet, whichever is 
smaller, shall represent the minimum separation zone (resulting in the 
largest possible minimum separation zone of a circle with a radius of 500 
feet). 

11.4.2.0 Requirements for Investigation of Potential Hydrogeologic Connections Between 
Water Sources and Sewage Disposal Fields 

This subpart applies when a hydrogeologic connection may exist between a sewage 
system disposal field and a potable water source. 

These distances listed in Table A11-1 & A11-2 provide a minimal level of protection for 
water sources. These distances may be increased or reduced based on site specific data. 

11.4.2.0.1 Increasing the Minimum Separation Zone 

These distances may be increased up to a maximum of 500 feet if a sewage disposal field 
is discharging upgradient of a water source and to the same unconsolidated, unconfined 
aquifer from which the water source is withdrawing. 

11.4.2.0.2 Reduction of the Minimum Separation Zone 

These distances may be reduced with the use of site specific data under the following 
conditions: 
(a) If there is a continuous impeding layer from the sewage system disposal field to 

the well head, and the well is properly sealed to prevent contaminant migration 
along the well casing then the minimum separation zone around the well head 
may be reduced to a radius of not less than 100 feet; or 

(b) If the groundwater flow from beneath the sewage system disposal fields is not 
toward a minimum separation zone around the well head that has a radius of X; or 

(c) If a detailed hydrogeologic investigation reveals that groundwater flow from 
beneath the sewage system disposal field does not flow toward the source under 
pumping conditions the minimum separation zone around the well head may be 
reduced to a radius of not less than 100 feet; or 

(d) If a detailed hydrogeologic investigation demonstrates a time of travel exceeding 
two years in accordance with Appendix A Subpart 11.4.2.1, then the minimum 
separation zone around the well head may be reduced to a radius of not less than 
100 feet. 
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11.4.2.1 Two Year Time of Travel 

If required elsewhere in Appendix A Subpart 11.4.2, then a minimum travel time of two 

years must exist in the materials between a potential source of contamination that may 

contain pathogenic microorganisms and the drinking water source. The two year travel 

time is based on the reasonable assurance of pathogen attenuation. Calculations of travel 

time must take into account hydraulic gradient, porosity, saturated hydraulic 

conductivities in the materials with the largest saturated hydraulic conductivity, the cone 

of influence of production wells or the recharge area of springs being considered, and 

mounding of the water table due to groundwater recharge by discharge of the sewage 

effluent. 

11.4.2.2 Increased Level of Contamination 

The potential sources) of contamination may not increase the level of contamination in 

any drinking water source to more than the Maximum Contaminant Levels (MCL) of the 

Drinking Water Standards in Subchapter 21-6 of this rule. Nitrate (expressed as N) may 

be used as an indicator when dealing with domestic (non-industrial) wastes. Calculations 

must take into account the concentration of nitrate-nitrogen at the base of the leachfield, 

which is assumed to be 40 mg/1, dilution by precipitation and groundwater flow, 

dispersion, background concentrations of nitrate-nitrogen, and other existing sources of 

nitrate-nitrogen, including fertilizers, in the subsurface drainage basin, using the 

assumption that no denitrification takes place in the subsoil. Methods of calculation and 

evaluation must closely approximate actual conditions and should be determined in 

consultation with the Secretary before any work is done. 

The minimum separation distances for leachfields can be also estimated by using 

methods to define Source Protection Areas as contained in Appendix A Part 3 or with 

other methods approved by the Secretary. 

11.5 Well and Spring Construction Standards 

11.5.0 Water Well 

The requirements of this subpart presume that water wells are constructed in compliance 

with Appendix A, Part 12 (Construction and Isolation Standards for Wells). 

11.5.1 Spring and Shallow Well Construction 

11.5.1.1 Materials 

Acceptable materials include: 
(a) concrete tiles (grouted together); 
(b) poured in place concrete; 
(c) well casing; and 
(d) other metallic or plastic casing as approved by the Secretary. 
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11.5.1.2 Site Work 

Spring and shallow well site construction shall include the following: 
(a) screened ventilation or overflow openings; 
(b) surface water diversion berm at least 50 feet upslope when feasible; 
(c) back fill material of high clay content sloping away from source; 
(d) minimum of 4 inches of top soil over the clay; 
(e) a watertight, rodent-proof sanitary cover; and 
(~ for public water systems, an entrance access hatch and lock. 

11.6 Water Quantity Testing 

11.6.0 Water Sources 

11.6.0.1 Projects with a Maximum Day Demand of 5 gpm or less: 

These projects: 
(a) may use 50 percent of the well drillers estimated yield as long term yield; and 
(b) if project maximum day demand is greater than 50 percent of the well drillers 

estimated yield, a constant discharge pumping test as defined in Appendix A 
Subpart 11.6.1 is required. 

11.6.0.2 Projects with Maximum Day Demand of more than 5 gpm 

These projects shall conduct a constant discharge pumping test in accord with Subpart 
11.6.1 to determine the long term yield of the well. 

11.6.03 Springs 

A spring source shall require that the yield be determined by hydrogeologic flow analysis 
per Appendix A Subpart 11.6.1.2. Single family residences and projects classified as 
home occupations, shall be exempt from this requirement. 

11.6.1 Long Term Yield Testing 

11.6.1.1 Water Wells 

When a constant discharge test is required by the provisions of Appendix A Subpart 
11.6.0, the following conditions shall be met: 
(a) the test shall be designed and analyzed by a qualified hydrogeologist, or a 

professional engineer, who is proficient in well testing and analyses; 
(b) the test shall be conducted for the durations listed in Table A11-3 at a pumping 

rate greater than or equal to the required maximum day demand of the well; 
(c) water level drawdown and rate of discharge shall be measured using accepted 

methods at intervals that will plot evenly on a logarithmic scale graph; 
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(d) the draw down measurements shall continue into the recovery period for two days 
or until a minimum of 90%recovery is achieved whichever occurs first. 

(e) alternate testing methods may be considered by the Secretary; and 
(~ monitoring for interference shall be performed as required in Appendix A Subpart 

11.6.3. 
Table All-3 - CONSTANT DISCHARGE PUMPING TEST DURATION 

MAXIMUM DAY DEMAND OF WELLa MINIMUM TEST LENGTH, 
HOURS 

0.0 - 1.9 gpm 24 

2.0-4.9gpm 36 

5.0-7.9gpm 48b

8.0 - 49.9 gpm 72 

50.0 - 99.9 gpm 96 

100 gpm or Greater 120 

a. Rounded to nearest tenth. 
b. This duration may be increased to 72 hours if interference or special studies are 

required. 

11.6.1.2 Shallow Water Sources 

11.6.1.2.1 Springs 

(a) A proposal for adequately determining long term yield of springs shall be 
prepared by a qualified hydrogeologist or professional engineer and submitted to 

the Secretary for approval prior to testing; and 
(b) Long term yield tests for springs shall normally include monitoring during low 

flow periods. 

11.6.1.2.2 Shallow Water Sources Excluding Springs 

These sources shall be tested in accordance with the requirements of Appendix A Subpart 

11.6.1.1. and take into account seasonal fluctuations in water level. 

11.6.2 Long Term Yield Analysis 

The following material shall be submitted to the Secretary for approval: 

(a) "as-built" water source site plans; 
(b) pumping test data; 
(c) predicted long-term yield and method of analysis; 
(d) predicted interference; and 
(e) all supporting graphs and calculations. 
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11.6.2.1 Water Wells 

The analysis shall predict the long term yield that shall meet or exceed the following 
criteria: 
(a) constant withdrawal at the Average Day Demand for 180 days; and 
(b) drawdown shall not exceed 90 percent of the total available head. 

11.6.2.2 Springs 

Analysis of monitoring data shall follow accepted hydrogeologic methods such as low 
flow analyses or other suitable methods. 

11.6.2.3 Shallow Water Sources Excluding Springs 

Analyses shall be in accordance with Appendix A Subpart 11.6.2.1 and take into account 
seasonal low static water level. 

11.6.3 Interference Testing and Analysis 

(a) Any existing water source for a public or private potable water system, located 
within the distances specified in Table A11-4 shall be located and reported with 
the application. The Secretary may require interference testing to assess the 
impact of the project well or wells on, and/or from, other water sources. 

(b) Water sources within the distances specified in Table A11-4 shall be monitored 
for interference during long term yield pumping tests, unless the consultant 
demonstrates that it is not feasible or necessary to monitor those wells. 

(c) If any Public Community water systems exist within the distances given in Table 
A11-4, then the consultant shall notify the Drinking Water and Groundwater 
Protection Division. The Division may require additional testing or testing on 
additional wells to assess the impact of wells on each other. 

(d) Other methods to address the potential for interference may be submitted to the 
Secretary by a qualified hydrogeologist, or a professional engineer, who is 
proficient in aquifer analysis. 

(e) Water sources must not cause unacceptable interference on other water sources, 
unless resolved in accordance per Appendix A Subpart 11.6.3.2. 

11.6.3.1 Unacceptable Interference 

Public and private water systems affected by the pumping of other proposed or existing 
groundwater sources shall be able to meet their average day demand while the proposed 
water system is operated at the proposed pumping rates. If, as a result of predicted source 
interference, existing water systems cannot meet their design demands, then unacceptable 
interference exists. Unacceptable interference may also include water quality problems 
resulting from source testing. 

11.63.2 Resolution of Unacceptable Interference 
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(a) The applicant must resolve all source interference problems prior to issuance of a 
Source Permit for proposed water sources. Any agreement between the applicant 
and the affected party will be reviewed by the Secretary. The applicant is 
responsible for identification of all sources in use within the monitoring radius 
defined in Table A11-4. The Secretary may either reduce the approved yield or 
require additional testing or analysis to determine the impact upon the 
unmonitored source. A Source Permit will not be granted if unacceptable 
interference cannot be resolved or if the owner of the affected source does not 
accept a proposed solution. 

(b) Solutions may include: 
(1) drill affected source deeper and test for water quantity; 
(2) test affected source or re-evaluate existing data; 
(3) connect affected water source onto acceptable Public water system; 
(4) develop an alternative water source for the affected source; 
(5) for some private water system, additional storage may be developed to 

offset the source interference; and 
(6) hydrofracture the well or redevelop by other methods. 

Table All-4 - MONITORING DISTANCES FROM TEST WELLS 

MONITORING DISTANCE FROM TEST WELL TO A POTABLE 
WATER SOURCE 

MAXIMUM DAILY DEMAND OF TESTED WELL, 
GPM 

DISTANCE, FT. 

0- 1.9 0-200 

2-4.9 0-500 

5-19.9 0-1000 

20 - 49.9 0 - 2000 

50 - 99.9 0 - 2500 

100 or greater 0 - 3000 

11.7 Water Quality 

11.7.0 Water Quality Requirements for Public Transient Non-Community 

Public Transient Non-Community water systems shall be designed to provide potable 
water. The requirements for water quality testing are as follows: 

(a) All Public Transient Non-Community water systems shall monitor initially for 
contaminants as follows: 
(1) Public Transient Non-Community water systems shall initially monitor 

for all the contaminants identified in Tables A11-5 and A11-6. 
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Table A11-5 - SECONDARY CONTAMINANT STANDARDS FOR Public 
Transient Non-Community water systems 

Secondary Contaminant Standards Secondary Maximum Contaminant 
Level 

Chloride 250 mg/1 

Sodium 250 mg/1 

Iron 0.3 mg/1 

Manganese 0.05 mg/1 

Odor 3 threshold odor number 

pH 6.5 to 8.5 

Table All-6 - PRIMARY CONTAMINANT STANDARDS FOR PUBLIC TRANSIENT 
NON-COMMUNITY WATER SYSTEMS 

Primary Contaminant Standards Maximum Contaminant Level 

Arsenic 0.010 mg/1 

Nitrate 10 mg/1 

Nitrite 1.0 mg/1 

Total Coliform Bacteria Absent 

Uranium 20 ug/1 

(b) The Secretary may require the monitoring and compliance with the additional 
contaminants not listed in Tables A11-5, A11-6, and A11-7, as well as with the 

contaminants listed in these tables when there is reason to suspect their presence, or 

suspect a public health or welfare risk. 

(c) Public Transient Non-Community water systems shall comply with the sampling 

and laboratory requirements as described in Subchapter 21-6. 
(d) Public Non-Transient Non-Community water systems and Public Transient Non 

Community water systems shall comply with the water quality standards and 
monitoring requirements as specified in Subchapter 21-6 of this rule and in 40 CFR, 

Part 141. Public Transient Non-Community water systems with contaminants 
exceeding the primary or secondary standards may be required to treat or abandon the 

sources at the discretion of the Secretary. 

(e) When a water system is developed before a permit is issued, the analysis shall be part of 

the permit application. 
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(~ When a water system is developed after a permit is issued, the analysis shall be 

submitted as a permit condition. 

11.8 Design Standards for Pumping, Storage and Distribution 

11.8.0 General Considerations 

The Secretary has jurisdiction over water system appurtenances including pumps, 

pressure tanks and water storage tanks, including those located within a building. 

Service water, storage facilities and all water system appurtenances shall be located to 

provide adequate isolation from potential sources of contamination. 

11.8.0.1 Sample Taps 

Sample taps shall be provided so that water samples can be obtained from each water 

source and from appropriate locations in each unit of distribution. 

11.8.0.2 Disinfection Prior to Use 

(a) All walls, pipe, tanks, and equipment which can convey or store potable water 

shall be disinfected in accordance with AWWA procedures; and 
(b) for single family residences or public buildings with flows not exceeding 500 

gallons per day, which have individual on-site water systems, shall be disinfected 

in accordance with Appendix A Subpart 12. 

11.8.0.3 Isolation Distances 

Suction water lines shall be located to comply with the isolation distances for water wells 

in Appendix A Subpart 11.4, Table A11-1 and be located greater than 100' from any 

domestic sewage disposal field. 

11.8.1 Pumping Facilities 

11.8.1.0 General 

Pumping facilities shall be designed to maintain the sanitary quality of pumped water. 

Subsurface pits or pump rooms should be avoided unless there is anon-mechanical way 

of avoiding flooding from either groundwater, surface water, or interior pipe break. No 

pumping station shall be subject to flooding. Any below grade electrical installation must 

be provided with a ground fault interrupted electrical service. All installations shall be 

safely and easily accessible for monitoring, maintenance, and equipment removal. 
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11.8.1.1 Location 

The pumping station shall be so located that the proposed site will meet the requirements 
for sanitary protection of water quality, hydraulics of the system and protection against 
interruption of service by fire, flood or any other hazard. 

11.8.1.1.1 Site Protection 

The station shall be: 
(a) elevated to a minimum of three feet above the 100 year flood elevation, or three 

feet above the highest recorded flood elevation, whichever is higher, or protected 
to such elevations; 

(b) readily accessible at all times unless permitted to be out of service for the period 
of inaccessibility; 

(c) graded around the station so as to lead surface drainage away from the station; 
and 

(d) protected to prevent vandalism and entrance by animals or unauthorized persons. 

11.8.1.2 Pumping Stations 

Both raw and finished water pumping stations shall: 
(a) have adequate space for the installation of additional units if needed, and for the 

safe servicing of all equipment; 
(b) be of durable construction, fire and weather resistant and with outward-opening 

doors; 
(c) have floor elevation of at least six inches above finished grade; 
(d) have underground structure waterproofed; 
(e) have all floors drained in such a manner that the quality of the potable water will 

not be endangered. All floors shall slope to a suitable drain, that runs to daylight; 
and 

(~ provide a suitable outlet for drainage from pump glands, relief valves or control 
valves without discharging onto the floor. 

11.8.1.2.1 Equipment Servicing 

Pump stations shall be provided with: 
(a) crane-ways, hoist beams, eyebolts, or other adequate facilities for servicing or 

removal of pumps, motors or other heavy equipment that cannot be serviced or 
removed by other more conventional methods; and 

(b) openings in floors, roofs, or wherever else needed for removal of heavy or bulky 
equipment. 

11.8.1.2.2 Stairways and Ladders 

Stairways or ladders shall: 
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(a) be provided between all floors, and in pits or compartments which must be 
entered; 

(b) have handrails on both sides, and treads of non-slip material. Stairs are preferred 
in areas where there is frequent traffic or where supplies are transported by hand; 
and 

(c) conform to OSHA and VOSHA regulations covering these fixtures. 

11.8.1.2.3 Heating 

Provisions shall be made for adequate heating for the safe and efficient operation of the 
equipment. 

11.8.1.2.4 Ventilation 

Adequate ventilation shall be provided for all areas where unsafe atmosphere may 
develop or where excessive heat may be built up. 

11.8.1.2.5 Dehumidification 

In areas where excess moisture could cause hazards to safety or damage to equipment, 
means for dehumidification should be provided. 

11.8.1.2.6 Electrical 

All electrical work shall conform to the requirements of the Vermont Code and to the 
relevant state and/or local codes. 

11.8.1.3 Pumps 

The pumping unit shall: 
(a) have ample capacity to supply the instantaneous peak demand without dangerous 

overloading, or the required fire flow if fire demand is required from the pumping 
station; 

(b) be driven by a prime mover able to operate against the maximum head; and 
(c) be served by control equipment that has proper heater and overload protection for 

air temperature encountered. 

11.8.1.3.1 Suction Lift 

Suction lift should: 
(a) be avoided, if possible; and 
(b) be within allowable limits, preferably less than 15 feet. 

If suction lift is necessary, provision shall be made for priming the pump. 

11.8.1.3.2 Priming 
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Prime water must not be of lesser sanitary quality than that of the water being pumped. 
Means shall be provided to prevent back siphonage. When an air operated ejector is 
used, the screened intake shall draw clean air from a point at least 10 feet above the 
ground or other source of possible contamination, unless the air• is filtered by an 
apparatus approved by the Secretary. Vacuum priming may be used. 

11.8.1.4 Appurtenances 

11.8.1.4.1 Valves 

Pumps shall be adequately valved to permit satisfactory operation, maintenance and 
repair of the equipment. If foot valves are necessary, they shall have a net valve area of 
at least 1-1/2 times the area of the suction pipe and they shall be screened. Each pump 
shall have apositive-acting check valve on the discharge side between the pump and the 
shut-off valve. 

11.8.1.4.2 Piping 

In general, piping shall: 
(a) be designed so that the friction losses will be minimized; 
(b) not be subject to contamination; 
(c) have watertight joints; 
(d) be protected against surge or water hammer; and 
(e) be such that each pump has an individual suction line or that the lines shall be so 

manifolded that they will insure similar hydraulic and operating conditions. 

11.8.1.4.3 Gauges 

Each pump shall have a standard pressure gauge in its discharge line. 

11.8.1.4.4 Water Seals 

Water seals shall not be supplied with water of a lesser sanitary quality than that of the 
water being pumped. Where pumps are sealed with potable water and are pumping water 
of lesser sanitary quality, the seal shall: 
(a) be provided with a break tank open to atmospheric pressure; and 
(b) have an air gap of at least six inches or two pipe diameters, whichever is greater, 

between the feeder line and the spill line of the tank. 

11.8.1.4.5 Controls 

Pumps, their prime movers and accessories, shall be controlled in such a manner that they 
will operate at rated capacity without dangerous overload. Where two or more pumps are 
installed, provision shall be made for alternation. Provision shall be made to prevent 
energizing the motor in the event of a backspin cycle. 
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11.8.2 Finished Water Storage 

11.8.2.1 Water Storage Requirements 

A water system and distribution system must be capable of satisfying both the maximum 
day demand of a project or building and the instantaneous peak demand of the plumbing 
system. Unless the combination of the water source, withdrawal system and 
pressurization system can meet both these criteria, water storage shall be required. The 
following types of projects are exempt from this subpart of the rules, provided they are 
served by an individual water system: 
(a) non-residential buildings with design flows of not more than 500 gallons per day 

with an instantaneous peak demand of less than 15 gallons per minute; 
(b) a single family residence; or 
(c) a single family residence with aone-bedroom apartment, where the average day 

demand is 540 gpd or less. 

11.8.2.2 Instantaneous Peak Yield Testing 

If the water source's long-term yield is less than the water system instantaneous peak 
demand, then an abbreviated peak demand test may be performed on the source by one of 
the following methods: 
(a) pumping of the source at the water system instantaneous peak demand rate or 

greater for a duration at which the total volume pumped equals twice the average 
day demand. The pumping test must be supervised by a qualified hydrogeologist, 
professional engineer, licensed well driller or well servicer. The pump discharge 
rate shall be measured and recorded at 30 minute intervals with a minimum of 
three readings. If the pumping discharge rate during the test period is equal to, or 
greater than the water system instantaneous peak demand, and the source is not 
dewatered to the level of the pump, then no water storage is required to meet 
instantaneous peak demand, provided the well service pump is capable of 
delivering at a flow rate equal to, or greater than the peak demand; 

(b) a three hour blow test with flow measurements at less than or equal to 30 minute 
intervals performed by a licensed well driller; 

(c) licensed well driller's yields determined by methods which do not meet the 
requirements of Appendix A Subpartl 1.8.2.2(a) or (b) shall be divided by two to 
determine flow rate for instantaneous peak; and 

(d) other methods for determining instantaneous peak yield of the water source may 
be used if a written proposal detailing them is approved by the Secretary prior to 
testing. 

11.8.2.3 Storage Volume 

If the water system instantaneous peak demand exceeds the water source yield and/or the 
source pump capacity, water storage volume computed by one of the following methods 
shall be provided: 
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(a) storage equal to average day demand if the water source long term yield equals or 

exceeds two-thirds of the maximum day demand; 
(b) storage equal to 55 percent of average day demand if the water source long term 

yield equals or exceeds the maximum day demand; or 
(c) storage equal to the following equation if the water source yield equals or exceeds 

the maximum day demand: 

Where S= Volume of water storage (gallons) 
D = Project average day demand (gallons) (See Appendix A Subpart 11.3); 

P = Project water system instantaneous peak demand (gallons/minute) (See 
Appendix A Subpart 11.3); and 

Y = Water source yield (either long term yield per Appendix A Subpart 11.6 or 
peak yield per Appendix A Subpart 11.8.2.2). 

11.8.2.3.1 Casing Storage 

A portion of the required storage may be met by using the effective storage provided by 

the well casing, well the or spring box. Calculation of the effective storage shall take into 

account the predicted drawdown of the water level in the casing, based on the daily usage 

of the water source. 

(a) For water wells, the effective storage shall be determined as follows: 
(1) for a source where a pumping test and analysis has been performed, the 

effective storage shall be the volume of water between the predicted 
drawdown associated with Subpart 11.6.2.1(a) of this rule and the pump 
cut-off level. 

(2) for a source where the pumping test and analysis has not been performed, 
the effective storage shall be the volume of water between the predicted 
drawdown, as calculated below, and the pump cut-off level. 

The predicted drawdown shall be based on the long term yield, the 
maximum day demand and the total available head as follows: 
DD= SE + ( TAH ( MDD / Y )) 

where DD= depth to predicted drawdown, below ground surface (ft) 
SE= depth to static water level in well, below ground surface (ft) 
TAH= total available head (ft) 
MDD=maximum day demand (gpm) 
Y= long term yield (gpm) (per 11.6) 

(b) for shallow water sources, the effective storage is one half of the volume between 
the annual low water level and the outlet or pump cut off level. 

11.8.2.4 Reservoirs General 
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The materials and designs used for finished water storage structures shall provide 
stability and durability as well as protect the quality of the stored water. Steel structures 
shall follow the current AWWA standards concerning steel tanks, reservoirs, and 
elevated tanks wherever they are applicable. Other materials of construction are 
acceptable when properly designed and approved by the Secretary. Design for cast-in-
place and pre-cast concrete structures must be reinforced and specify the material for 
sealing the joints. Reservoirs should be tested for leakage. 

11.8.2.4.1 Location of Reservoirs 

(a) The bottom of steel reservoirs should be placed at the normal ground surface and 
shall be above maximum flood level. 

(b) When the bottom of a steel tank must be below normal ground surface, it shall be 
placed above the groundwater table. Artificially lowering the groundwater table 
is acceptable. 

(c) For all storage reservoirs, sewers, drains, standing water, and similar sources of 
possible contamination must be kept at least fifty feet from the reservoir Water 
main pipe, pressure tested in place to 50 psi without leakage, may be used for 
gravity sewers at distances greater than 20 feet and less than 50 feet. 

(d) The top of a reservoir access shall not be less than two feet above normal ground 
surface. 

(e) Below grade installation of precast and poured in-place concrete reservoirs are 
acceptable. Provisions shall be made to eliminate the tendency of the tank to float 
during high groundwater conditions. All joints shall be water tight. 

11.8.2.4.2 Protection 

(a) All finished water storage structures, shall have suitable water tight roofs which 
exclude birds, animals, insects, and excessive dust. If necessary, these structures 
shall have a perimeter drain at least 4" in diameter. 

(b) Fencing, locks on access manholes, and other necessary precautions shall be 
provided to prevent trespassing, vandalism, and sabotage. 

11.8.2.4.3 Drains 

No drain on a water storage structure may have a direct connection to a sewer or storm 
drain. The design shall allow draining the storage facility for cleaning or maintenance. 

11.8.2.4.4 Overflow 

All water storage structures shall be provided with an overflow. The discharge end of the 
overflow should terminate at least 18 inches above the ground surface, and discharge 
over either a drainage inlet structure or a splash plate. No overflow may be connected 
directly to a sewer or storm drain. All overflow pipes shall be located so that any 
discharge is visible. 
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(a) The above grade portion of the overflow shall be open downward and be screened 
with 24 mesh noncorrodible screen installed within the pipe at a location least 
susceptible to damage by vandalism; and 

(b) the overflow pipe shall be of sufficient diameter to permit discharge of water in 
excess of the filling rate. 

11.8.2.4.5 Access 

Finished water storage structures shall be designed with reasonably convenient access to 
the interior floor for cleaning and maintenance. 
(a) On ground level structures, manholes should be elevated at least 18 inches above 

the top or covering sod; 
(b) shall be fitted with a solid watertight cover which overlaps the framed opening 

and extends down around the frame at least two inches; 
(c) shall have a locking device; and 
(d) drainage shall be directed away from the access. 

11.8.2.4.6 Vents 

Finished water storage structures shall be vented. Overflows shall not be considered as 
vents. Open construction between the sidewall and roof is not permissible. Finished 
water source vents shall: 
(a) prevent the entrance of surface water and rain water; 
(b) exclude birds and animals; 
(c) exclude insects and dust, as much as this function can be made compatible with 

effective venting. For elevated tanks and standpipes, four-mesh noncorrodible 
screen may be used; and 

(d) on ground level structures, terminate in an inverted U construction with the 
opening 24 mesh noncorrodible screen installed within the pipe at a location least 
susceptible to vandalism. 

11.8.2.4.7 Roof and Sidewall 

The roof and sidewalls of all structures must be watertight with no openings except 
properly constructed vents, manholes, overflows, risers, drains, pump mountings, control 
ports, or piping for inflow and outflow. 

(a) Any pipes running through the roof or sidewall of a finished water storage 
structure must be welded, or properly gasketed in metal tanks. In concrete tanks, 
these pipes shall be connected to standard wall castings which were poured in 
place during the forming of the concrete or wall sleeves, with flexible wall 
penetration sleeves; 

(b) openings in a storage structure roof or top, designed to accommodate control 
apparatus or pump columns, shall be curbed and sleeved with proper additional 
shielding to prevent the access of surface or floor drainage water into the 
structure; and 
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(c) valves and controls should be located outside the storage structure so that the 
valve stems and similar projections will not pass through the roof or top of the 
reservoir. 

11.8.2.4.8 Drainage of Roof 

The roof of above grade storage structures shall be well drained. Roofs shall not tend to 

hold water. 

11.8.2.4.9 Safety 

The safety of employees must be considered in the design of the storage structure. As a 
minimum, such matters shall conform to pertinent laws and regulations of the area where 

the reservoir is constructed. 

11.8.2.4.10 Freezing 

All finished water storage structures and their appurtenances, shall be designed to prevent 

freezing which will interfere with proper functioning. 

11.8.2.4.11 Grading 

The area surrounding a ground level structure shall be graded in a manner that will 
prevent surface water from standing within 50 feet of it. 

11.8.2.4.12 Painting and/or Cathodic Protection 

Proper protection shall be given to metal surfaces by paints or other protective coatings, 

by cathodic protective devices, or by both. 

(a) Paints systems shall be acceptable to the Secretary (either EPA or NSF approved). 
Interior paint must be properly applied and cured. After curing, the coating shall 
not transfer any substances to the water which will be toxic or cause tastes or 
odors. Prior to placing in service, an analysis for volatile organic compounds is 
required to establish that the coating is properly cured; and 

(b) cathodic protection should be designed and installed by competent technical 
personnel.A maintenance contract should be provided. 

11.8.2.4.13 Disinfection 

(a) Finished water storage structures shall be disinfected in accordance with correct 
AWWA Standard C652. Two or more successive sets of samples, taken at 24-
hour intervals, shall indicate microbiologically satisfactory water before the 
facility is placed into operation; 

(b) disposal of heavily chlorinated water from the tank disinfection process shall not 

be discharged to groundwater or surface water; and 
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(c) the disinfection procedure (AWWA chlorination method 3, section 4.3 C652) 
which allows use of the chlorinated water held in the storage tank for disinfection 
purposes is not recommended. When that procedure is used, it is required that the 
initial heavily chlorinated water be properly disposed in order to prevent release 
of water which may contain various chlorinated organic compounds into the 
distribution system. 
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11.8.2.5 Hydropneumatic Tanks 

Hydropneumatic (pressure) tanks, when provided as the only storage facility, are 
acceptable. Pressure tank storage is not to be considered for fire protection purposes. 
Pressure tanks shall meet BOCA code requirements. 

11.8.2.5.1 Location 

The tank shall be completely housed. 

11.8.2.5.2 Sizing 

The capacity of the wells and pumps in a hydropneumatic storage should be such that the 
minimum pump on time is 2 minutes, unless the pump manufacturer certifies less is 
acceptable. In no case will a pump on time of less than 1 minute be acceptable. Only the 
available storage during the pump-on time shall be considered in meeting storage 
requirements. 

11.8.2.5.3 Appurtenance 

Each tank shall have a drain, pressure gauge, water sight glass, if applicable, automatic or 
manual air blow-off, means for adding air, and pressure operated start-stop controls for 
the pumps. 

11.8.2.6 Distribution Storage 

The applicable design standards of Appendix A Subpart 11.8.2 shall be followed for 
distribution system storage. 

11.8.2.6.1 Pressures 

The minimum working pressure at the hydropneumatic tank system should be set at no 
less than 20 psi. When static pressures exceed 100 psi, pressure reducing devices should 
be provided on mains in the distribution system. 

11.8.2.6.2 Drainage 

Storage structures which provide pressure directly to the distribution system shall be 
designed so they can be isolated from the distribution system and drained for cleaning or 
maintenance. The drain shall discharge to the ground surface with no direct connection 
to a sewer or storm drain. 

11.8.2.6.3 Level Controls 

Controls shall be provided to maintain levels in distribution system storage structures. 
Controls shall have the following features: 
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(a) low level alarm is required; 
(b) pumps should be controlled from tank levels; 
(c) overflow and low-level warnings or alarms shall be located at places in the 

community where they will be reasonably noticed by maintenance personnel; 

(d) the low water level control shall be high enough so that the water system operator 

has time to correct the problem before a water shortage occurs. 

11.8.3 Distribution Systems 

11.8.3.0 Materials 

11.8.3.0.1 Standards, Materials Selection 

Pipe, fittings, valves and fire hydrants shall conform to the latest standards issued by 

AWWA. Special attention shall be given to selecting pipe materials which will protect 

against both internal and external pipe corrosion. 

11.8.3.0.2 Used Materials 

Water mains which have been used previously for conveying potable water may be 

reused provided they meet the above standards and have been restored practically to their 

original condition. 

11.83.0.3 Joints 

Packing and jointing materials used in the joints of pipe shall meet the standards of the 

AWWA. Pipe having mechanical joints or slip-on joints with rubber gaskets is preferred. 

11.83.1 Service Connections 

Service connection detail must be provided. Curb stops must be shown on plan 

drawings; they must be incapable of conveying surface loads onto the service line. 

11.8.3.2 Water Main Design 

11.8.3.2.1 Pressure 

All water mains shall be sized after a hydraulic analysis based on flow demands and 

pressure requirements. The normal working pressure in the distribution system should 

be: 
(a) 35 psi at the main; 
(b) 20 psi at the ground level at the foundation wall; or 

(c) 8 psi at the highest fixture. 

11.8.3.2.2 Hydrants 
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Water mains not designed to carry fire flows shall not have fire hydrants connected to 
them. 

11.8.3.2.3 Dead Ends 

Dead ends shall be minimized by looping of all mains whenever practical. 

11.8.3.2.4 Flushing 

Flushing devices should be sized to provide flows which will give a velocity of at least 
2.5 feet per second in the water main being flushed. No flushing device shall be directly 
connected to any sewer. The open end of a blow off must be capped and terminate at 
least 18 inches above grade. 

11.8.3.3 Valves 

Sufficient valves shall be provided on water mains so that inconvenience and sanitary 
hazards will be minimized during repairs. Valves should be located at not more than 500 
foot intervals in commercial districts, at not more than one block or 800 foot intervals in 
other districts, and at not more than 5,000 feet on transmission lines. 

11.83.4 Air Relief and Blow-off Chambers 

11.8.3.4.1 Air Relief Valves 

At high points in water mains where air can accumulate, consideration shall be made to 
incorporate air relief devices. 

11.8.3.4.2 Chamber Drainage 

Chambers, pits or manholes containing valves, blow-offs, meters, or other such 
appurtenances to a distribution system, shall not be connected directly to any storm drain 
or sanitary sewer, nor shall blow-offs or air relief valves be connected directly to any 
sewer. Such chambers or pits shall be drained to the surface of the ground where they are 
not subject of flooding by surface water, or to absorption pits underground. 

11.83.5 Installation of Mains 

11.8.3.5.1 Bedding 

A continuous and uniform bedding shall be provided in the trench for all buried pipe. 
Back fill material shall be tamped in layers around the pipe and to a sufficient height 
above the pipe to adequately support and protect the pipe. 

11.8.3.5.2 Cover 
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All water mains shall be covered with at least 5-1/2 feet of earth. Insulation may be used 
in lieu of cover depth. 

11.8.3.5.3 Thrust Blocks 

All tees, bends, plugs and hydrants shall be provided with reaction blocking, tie rods or 
joints designed to prevent movement. The size and shape of the blocks shall be 
appropriate for the site conditions and design water pressure. 

11.8.3.5.4 Disinfection 

All new or reconstructed water mains shall be disinfected in accordance with AWWA 
Standard C651-86. The specifications shall include detailed procedures for the adequate 
flushing, disinfection, and microbiological testing of all water mains. If bacteriological 
tests show the treatment to unsatisfactory, the disinfection procedures shall be repeated 
until satisfactory bacteriological sample results are obtained. The tablet method in 
AWWA Standard 6S1 is not acceptable. 

11.8.3.5.5 Pressure Testing 

All types of installed pipe shall be pressure tested and leakage tested in accordance with 
the latest edition of AWWA Standard C600. 

11.8.3.6 Water and Sewer Mains 

11.8.3.6.1 Crossings 

Water mains crossing sewers shall be laid to provide a minimum vertical distance of 18 
inches between the outside of the water main and the outside of the sewer. This shall be 
the case where the water main is either above or below the sewer. At crossings, one full 
length of water pipe shall be located so both joints will be as far from the sewer as 
possible. If the sewer main is over the water main, then the sewer main must be encased 
by concrete, extending beyond the first sewer pipe joints and resting on undisturbed soil 
on each side of the water main, or the sewer line shall be installed to meet the Secretary's 
sewer line standards for Source Protection Areas. Special structural support for the water 
and sewer pipes may be required. Water pipes shall not pass through sewer manholes or 
be submerged in basins containing sewage or other grossly contaminated or hazardous 
material. Properly constructed and approved submerged stream crossings shall be 
exempted from this provision of the regulations. 

11.8.3.6.2 Parallel Installation 

Water mains shall be laid at least 10 feet horizontally from any existing or proposed 
manhole or sanitary sewer. This distance can be reduced to 5 feet for storm sewers. The 
distance shall be measured edge to edge. In cases where it is not practical to maintain a 
10 foot separation, the Secretary may allow deviation on a case by case basis if supported 
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by data from the design engineer. Such deviation may allow installation of the water 
main closer to a sewer, provided that the water main is laid in a separate trench or on an 
undisturbed earth shelf located on one side of the sewer at such an elevation that he 
bottom of the water main is at least 18 inches above the top of the sewer. 

11.8.3.6.3 Exception 

The Secretary must specifically approve any variance from the requirements of Appendix 
A Subparts 11.8.3.6.1 and 11.8.3.6.2 when it is impossible to obtain the specified 
separation distances. Where sewers are being installed and Appendix A Subparts 
11.8.3.6.1 and 11.8.3.6.2 cannot be met, the sewer materials shall be water main pipe 
or equivalent and shall be pressure tested to ensure water tightness. 

11.83.7 Surface Water Crossings 

Surface water crossings, whether over or under water, present special problems. The 
reviewing authority should be consulted before final plans are prepared. 

11.8.3.7.1 Above-water Crossings 

The pipe shall be adequately supported and anchored, protected from damage including 
flood waters, floating debris, ice and freezing, and shall be accessible for repair or 
replacement. 

11.8.3.7.2 Underwater Crossings 

A minimum cover of two feet measured from the lowest point of the stream bed, shall be 
provided over the pipe. When crossing water courses, the pipe shall be of special 
construction, having flexible water tight joints. 

11.8.3.8 Cross-connections and Interconnections 

11.8.3.8.1 Cross-connections 

There shall be no connection between the distribution system and any pipes, pumps, 
hydrants, or tanks whereby unsafe water or other contaminating materials may be 
discharged or drawn into the system. This does not preclude approved cross connection 
control devices. 

11.8.3.8.2 Cooling Water; Heating Water 

(a) Neither steam condensate nor cooling water from engine jackets or other heat 
exchange devices shall be returned to a Public water system. 

(b) Notwithstanding subsection (a) of this section, standing column geothermal 
systems are allowed provided that: 
(1) No additive is added to the re-circulated groundwater; 
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(2) The heat exchange medium in the system is R-410A or a different heat 
exchange medium approved by the Secretary; 

(3) The system has a low pressure safety cutout circuit that will turn off the 
system when there is a pressure leak in the heat exchange medium 
containment vessel; 

(4) All electrical components of the system are properly grounded to prevent 
potential electrolysis of metals: and 

(5) In the event that the heat exchange unit is disconnected as a heating or 
cooling source, all piping associated with the unit shall either be capped 
and labeled or removed. 

(c) For the purposes of this section, a standing column geothermal system is one 
where groundwater is taken from a Public water system well for heating and/or 
cooling purposes and re-circulated back into the same well below the estimated 
low water elevation of the well 

11.8.3.8.3 Interconnections 

Drains from the fire hydrants, air relief pits and blow off valve pits shall not connect 
directly to sewer lines or discharge at a points which will permit possible back-siphonage 
conditions. 

11.8.3.9 Water Services and Plumbing 

11.8.3.9.1 Plumbing 

Water services and plumbing shall conform to the state plumbing code. 

11.83.10 Water Loading Stations 

Water loading stations present special problems since the fill line may be used for filling 
both potable water vessels and other tanks or contaminated vessels. To prevent 
contamination of both the water system and potable water vessels being filled, the 
following principles shall be met in the design of water loading stations: 
(a) there shall be no backflow to the water system; 
(b) the piping arrangement shall prevent contaminant being transferred from a 

hauling vessel to others subsequently using the station; 
(c) hoses shall not be contaminated by contact with the ground. 
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Part 12 CONSTRUCTION AND ISOLATION 
STANDARDS FOR WELLS 

12.1 General 

12.1.1 Pursuant to 10 V.S.A. Section 1395a(b), this subpart sets forth certain minimum 
construction standards, which apply to any person engaged in the business of well drilling 
("well driller" as used in this part) for Public water systems unless explicitly stated 
otherwise. 

12.2 Construction Standards for Monitoring Wells, Public Non-Transient Non-
Community water systems and Public Transient Non-Community water systems 

12.2.1 Drilling - General 

12.2.1.1 Damage to Site 

The well driller shall not cause undue soil erosion or water pollution; or pollute the site 
with fuels, lubricants, solvents, or other contaminants used in the construction or repair of 
the well. The well driller must obtain approval from the Secretary before allowing or 
causing the discharge of water or other substances to waters of the State. The well driller 
should make preparations in advance to contain and promptly remove any contaminants 
which are accidentally spilled. 

12.2.1.2 Drilling fluids and cuttings 

The well driller shall not use materials and procedures which may adversely affect the 
public health, the drill site, or groundwater. The use of drilling fluids, additives, cements 
or other materials that may adversely affect the public health or the environment is 
prohibited. All drilling fluids shall be disposed of properly upon completion of their use. 
Contaminated drill cuttings, samples or liquids shall be disposed of as approved by the 
Secretary. 

All water used in drilling or servicing water wells shall be potable water (see definition in 
Subchapter 21-2). 

All wells shall be sufficiently developed to remove all additives and well development 
fluids (such as hydrofracturing water) and provide reasonably clear water. 

12.2.1.3 Contaminated Equipment 

When constructing or repairing a well for potable water, the well driller shall not use or 
reuse casing, tools, or drilling fluids which may have become contaminated. All drilling 
equipment which may have become contaminated during a drilling operation shall be 
thoroughly cleaned and decontaminated before reuse. 
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12.2.1.4 Disinfection 

All potable water wells shall be adequately chlorinated promptly upon completion of well 
construction, servicing, or repair or installation of pumps, and may include circulation of 
the chlorinated solution as necessary to ensure adequate disinfection of the entire well. 

12.2.1.5 Heat Pump Wells 

Only non toxic fluids shall be used in closed loop heat pump well installations. 

12.2.2 Casing and Liner 

12.2.2.1The casing and liner material used on all wells shall be of such strength and composition 
as to prevent the movement of water or contaminants into or out of the well in the 
interval cased. The casing or liner shall not distort, collapse, crack, or disintegrate during 
placement or under normal conditions. The casing and liner shall be adequate to provide 
for the installation, removal, and maintenance as appropriate of caps, pitless adapters, 
screens, pumps, pipes, wires or other devices which may be used. Any casing which is 
driven shall be protected with a firmly attached drive shoe or equivalent. All steel casing 
shall have full circumferential welds or threaded coupling joints. 

12.2.2.2 The well driller shall perform the following, unless the Department grants an 
exemption: 

(a) Bedrock Wells 
All bedrock wells shall be constructed with not fewer than 20 feet of water tight 
casing. The casing shall be securely set into competent bedrock. The casing shall 
prevent sediment or fluids from above the bottom of the casing from entering the 
well. 

(b) Gravel Wells 
All gravel wells shall be constructed with not less than 20 feet of water tight 
casing. 

(c) Lining Wells 
When a liner is set to control hole stability within the uncased hole it shall be 
terminated with a packer or otherwise secured to the bore hole. It may be slotted, 
screened or perforated to permit the movement or storage of water. When a liner 
is set to control water movement or contamination, it shall be adequately grouted 
and water tight. 

(d) Monitoring Wells 
Monitoring wells are exempt from minimum casing length requirements, 
however, they shall be designed and constructed to prevent any migration of 
contaminants into uncontaminated zones. 
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(e) Closed Loop Heat Pump Wells 
Heat pump wells in which a closed loop is to be installed shall be exempt from the 
casing length requirements of this subpart. A temporary casing may be used but 
shall be adequately set to prevent contamination. The full depth of the loop shall 
be grouted in place. The temporary casing may be removed at the time of 
grouting. Closed loop heat pump wells may require an underground injection 
control (UIC) permit (contact the UIC program for more information). 

12.2.3 Annular Space 

12.23.1 Annular space shall be grouted unless the native materials such as drill cuttings can 
achieve the following: 
(a) when placed are at least as impervious, competent and compact as the 

surrounding materials; 
(b) completely fill the annular space from the bottom of the casing to land surface; 
(c) do not allow the accumulation of water around the well or artesian flow in the 

annular space; and 
(d) securely support the casing so that it cannot be moved by manual means. 

12.2.3:2 In cases where contamination occurs and impermeable natural materials cannot be 
adequately placed and compacted as required in Appendix A Subpart 123.3.1 or where 
geologic conditions or the isolation distance may not be adequate as required in 
Appendix A Subpart 12.2.2, the annular space shall be grouted for the full length of the 
unscreened portion of the casing, or the portion thereof below the frost line or pitless 
adaptor, so that no fluids may move in the zone needing to be grouted. Grouting 
procedures and materials set forth in Appendix A Subpart 12.3.4 shall be followed. 

12.2.3.3 Under most conditions, driven steel casing shall be considered to have no annular space 
provided no pilot hole larger than the casing has been drilled below the depth of the 
pitless adaptor or the frost line. 

12.2.4 Grouting 

12.2.4.1 Grouting or the use of a grout mixture is recommended or required under the following 
conditions: 
(a) Filling the annular space as required in Appendix A Subpart 12.3.3; 
(b) Providing additional protection when isolation distances are less than that 

required in Appendix A Subpart ~~12.2.3 or 11.4; 
(c) Plugging abandoned wells, and closed loop heat pump wells; and 
(d) As needed in the construction or closure of monitoring wells. 

12.2.4.2 A grouting material or mixture shall: 
(a) Allow negligible movement of all fluids in the annular space; 
(b) Support and secure the casing; and 
(c) Provide negligible shrinkage, breakage, or deterioration of the grout after 

placement. 
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12.2.4.3 The grout shall be placed in a continuous operation to ensure against any voids, mixing 
with or diluting contaminated fluids, or damaging the casing or borehole. Fluid based 
grouts shall be placed from the bottom to the top of the annular space under positive 
pressure. The amount of water utilized in mixing any grout shall be carefully limited to 
only the amount needed to properly hydrate and place the grout mixture. 

12.2.4.4 The full depth of all closed loop heat pump installations shall be grouted in place. 

12.2.5 Closure of Abandoned Wells 

12.2.5.1 All abandoned wells shall be closed to prevent the contamination of ground or surface 
water resources, the migration of fluids, and risks to the health and safety of the public. 

12.2.5.2 Prior to closing, all wells or holes shall be cleared of any pumps, wires, piping, or other 
materials which may interfere with effective closing. 

12.2.5.3 An abandoned well or hole shall be completely filled with a grout or other material to 
render the bore hole at least as impervious as the surrounding native material. 
Contaminated wells shall be closed with grout material for the full depth of the well or at 
least the zone shown to be contaminated. If a flowing well is to be abandoned, it shall be 
closed to prevent fluids from flowing out of the well. 

12.2.5.4 All abandoned monitoring wells shall be closed. Wells located where contaminants are 
present shall be completely filled with grout material to prevent migration of fluids in the 
bore hole. Contaminated materials shall be transported and disposed of in accordance 
with the Secretary's requirements. 

12.2.6 Well Finish 

12.2.6.1 Each well shall be finished to prevent damage to the well and minimize the potential for 
contamination. 

12.2.6.2 The well casing shall extend not less than 18 inches above existing grade, or at least 12 
inches above the pump house floor or concrete apron surface, except as permitted in 
Appendix A Subpart 12.3.6.4. 

The well shall be covered with a temporary or permanent tight fitting cap or protective 
structure which cannot be removed or opened without the use of tools, a key, or a 
combination. 

12.2.6.3 Any well located in the 100 year frequency floodplain or floodway shall be 
floodproofed to prevent flood water from entering the well. 

12.2.6.4 No well shall be located in a well pit, underground enclosure, or in a hazardous location 
unless specifically requested by the owner. If an underground enclosure is used it shall 
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prevent intrusion by persons or animals and shall be passively drained to prevent any 
ponding of water in the enclosure. The well shall be capped with a water tight cap 
meeting the Standard for Watertight Well Caps (PAS-97) adopted by the Water Systems 
Council, Chicago, IL. A sanitary seal shall not be used. Any well which is buried in a 
well pit, or underground enclosure shall be separately vented. The wiring for the pump 
shall either be sealed for water tightness where it enters the cap or be contained in a 
watertight conduit system. 

Wells permitted under Appendix A Subparts 12.4.2(c) and (d) may only be buried when 
approved by the Secretary. 

12.2.6.5 No well shall be finished, vented or capped in a manner which has any similarity to any 
oil or gas filling pipe unless specifically and permanently labeled to prevent confusion. 

12.2.7 Pump Installation for Water Wells 

12.2.7.1 If a pump house is placed over a well, it shall be passively drained. The casing shall 
extend at least 12 inches above the floor. The well shall be capped as required in 
Appendix A Subpart ~~ 12.2.6.2 or shall otherwise be suitably covered to prevent 
foreign material from entering the well. 

12.2.7.2 If a pitless unit is used it shall be constructed of durable water tight materials. The 
pitless unit shall be at least the same size as the well casing and securely attached by 
welding, cementing or threading. 

12.2.7.3 If a pitless adapter is used it shall be of durable construction and of sufficient strength 
and size for the pump and pipe to be attached to it. The attachment hole through the well 
casing must be properly sized, smooth and without burrs. The pitless adapter must be 
securely connected to the well casing and must be watertight. 

12.2.7.4 All wells should be properly vented at the well head or by adequate size pipe into a 
protected structure. The vent opening shall be covered with a very fine mesh screen. 
Wells which have special construction (e.g., flowing wells) need not be vented. 

12.2.7.5 All wells shall be finished as required in ~~ 12.2.6 and shall be disinfected upon 
completion of work as required in Appendix A Subpart ~{e~12.2.1.4. 

12.2.7.6 All wiring in the well shall conform to all applicable standards and shall be done under 
the license of a licensed electrician where appropriate and required. 

12.2.7.7 All wiring outside of the casing shall be contained in a suitable conduit or pipe from the 
well cap to at least 2 feet below land surface. Connection to the well cap assembly shall 
be tight fitting. 

12.2.7.8 All pumps, piping, and fittings shall be of durable construction suitable for use in water 
systems and shall not contain any hazardous materials. All in-well pumps should have a 
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check valve to prevent backflow. Torque arresters, taping of electrical lines, and piping 
and other appropriate means shall be used to properly support and prevent excessive 
movement of the pumping system in the well or damage to the well. 

12.2.7.9 Due to the inherent health risks associated with inadequate pump installations, the 
Department recommends that all final pump installations be performed by a licensed 
water well driller or a licensed plumber. 

12.2.8 Flowing Wells 

12.2.8.1 Flowing wells should be constructed and finished in a manner to prevent unreasonable 
depletion of the aquifer, loss of artesian pressure, and erosion of the aquifer confining 
materials or the land surface. 

12.2.9 Well Tag Identification 

12.2.9.1 Each new water well or untagged water well which is deepened or serviced shall be 
identified with a permanently attached identification tag. The tag shall identify the well 
driller's license number and a unique number which shall be used on the Well 
Completion Report. When deepening or servicing a previously tagged well, the complete 
previous tag number shall be recorded on the Well Completion Report. Identification tags 
will be supplied by the Secretary. Each driller will be provided with a supply of tags 
upon request. Each water well shall be tagged within 30 days of completion. 

12.2.9.2 Each monitoring well shall be adequately and permanently identified with a unique 
identification (usually supplied by the owner's consultant) and noted on the Monitoring 
Well Report and on any site plan. This identification shall not be subsequently removed 
but may be added to. Where feasible, the same tag used by water well drillers shall be 
used on monitoring wells. All monitoring wells shall be tagged or permanently identified 
within 30 days of construction. 

12.2.10 Inspection of Wells 

12.2.10.1 The Secretary may observe the construction of wells to assure compliance with this 
chapter. Upon request of the Secretary, the well driller shall provide details of material, 
equipment, and methods used and other information that the Secretary may require. 

12.2.10.2 The Secretary may inspect, with permission of the well owner, any well as it deems 
necessary or desirable. The Secretary may inspect any well which is the subject of any 
formal complaint filed with the Secretary. 

12.2.10.3 The Secretary shall notify the well owner, and other parties if appropriate, of the time 
and date of the inspection. 

12.3 Construction and Isolation Standards for Wells Requiring Permits 
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12.3.1 Purpose and Scope 

123.1.1 Vermont's Water Supply Rule (Chapter 21) require permits for wells drilled under these 
jurisdictions. The well driller shall request of the landowner whether a state permit is 
required or not for the construction of the proposed well. If a state permit is required, the 
well driller shall construct the well in accordance with these Construction and Isolation 
Standards. 

12.3.2 Wells Serving Public Non-Transient Non-Community water systems and Public 
Transient Non-Community water systems 

A well for a Public Non-Transient Non-Community water systems or Public 
Transient Non-Community water systems requiring permits means any well which 
requires a permit from the Wastewater Management Division. These permits are 
required by 10 V.S.A. Section1973, and cover water sources for: 

(a) Public Transient Non-Community water systems (TNC), which serve 25 or 
more people more than 60 days per year. 

(b) Public Non-Transient Non-Community water systems (NTNC), which are 
Public water systems that are not Public Community water systems and that 
regularly serve at least 25 of the same persons over six months per year. 

12.33 Construction Standards For Public Non-Transient Non-Community water systems and 
Public Transient Non-Community water systems 

12.3.3.1 Well construction for Public Non-Transient Non-Community water systems and 
Public Transient Non-Community water systems must at minimum follow those 
standards outlined in Subpart 12.3 unless stated otherwise. 

12.3.4 Isolation Distances 

12.3.4.1 The proposed site of the water source for the building or project shall be approved by 
the Secretary before the source is developed. Adequate isolation distances between wells 
and potential sources of contamination are required. The distances are listed in Subpart 
11.4 of this Appendix. 

12.3.5 (Reserved) 

12.3.6 Wells Requiring Source Permits under the Water Supply Rule 

12.3.6.1 Public Community water system wells require a permit from the Secretary as do wells 
for bulk and bottled water. They are as follows: 
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(a) Wells for Public Community water systems are those which serve at least fifteen 
(15) service connections used by year-round residents or regularly serve at least 

25 year round residents. 

(b) Wells for bulk water facilities (bulk water is water delivered to consumers or 
water surveyors by means other than pipeline or bottled water); and 

(c) Wells for Bottled Water Facilities (bottled water is non-carbonated, non-flavored 
water placed in a sealed container for sale or distribution to the public with the 
express or implied intent of providing water for human consumption). 

12.3.7 Construction Standards from the Water Supply Rule 

12.3.7.1 The following standards are in addition to those in Appendix A Subpart 12.3. Water 
used in drilling must be potable and all fluids, muds, additives must be National 
Sanitation Foundation (NSF) approved and listed. Every well shall be tested for 
plumbness and alignment in accordance with American Water Works Association 
(AWWA) Standards. 

12.3:8 Minimum Protected Depths 

12.3.8.1 Drilled wells shall provide watertight construction to such depths as may be required by 
the Secretary, to: 

(a) exclude surface contamination, and 
(b) seal off formations that are contaminated or yield undesirable water. 

12.3.8.2 Drilled bedrock wells shall have casing installed a minimum of 10 feet into unweathered 
competent bedrock. A minimum of 20 feet of casing shall be installed in all bedrock 
wells. 

12.3.9 Temporary Steel Casing 

12.3.9.1 Temporary steel casing used for construction shall be capable of withstanding the 
structural load imposed during its installation and removal. 

12.3.10 Permanent Steel Casing Pipe 

12.3.10.1 Steel pipe used for permanent casing in permitted water wells shall be new pipe 
meeting AWWA, ASTM, or API specifications for water well construction, 

12.3.10.2 Have minimum weights and thickness as indicated in the table below. 

STEEL PIPE 
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SIZE DIAMETER 
inches 

THICKNESS 
inches 

WEIGHT per FOOT 
ounds 

EXTERNAL INTERNAL PLAIN 
ENDS. 

calculated 

W/THREADS 
& Couplings 

nominal 

6 id. 6.625 6.065 0.280 18.97 19.18 

8 8.625 7.981 0.322 28.55 29.35 

10 10.750 10.020 0.365 40.48 41.85 

12 12.750 12.000 0.375 49.56 51.15 

14 od. 14.000 13.250 0.375 54.57 57.00 

16 16.000 15.250 0.375 62.58 

18 18.000 17.250 0.375 70.59 

20 20.000 19.250 0.375 78.60 

22 22.000 21.000 0.500 114.81 

24 24.000 23.000 0.500 125.49 

26 26.000 25.000 0.500 136.17 

28 28.000 27.000 0.500 146.85 

30 30.000 29.000 0.500 157.53 

32 32.000 31.000 0.500 168.21 

34 34.000 33.000 0.500 178.89 

36 36.000 35.000 0.500 189.57 

12.3.10.3 When additional thickness and weight is necessary to assure reasonable life expectancy 
of a well, the casing shall: 
(a) be capable of withstanding forces to which it is subjected, 
(b) be equipped with a drive shoe when driven, and 
(c) have full circumferential welds or threaded coupling joints. 

123.11 Nonferrous Casing Materials 

12.3.11.1 The use of any nonferrous material as well casing shall be approved by the Secretary 
prior to submission of plans and specifications; and 

12.3.11.2 Nonferrous material proposed as a well casing shall be resistant to the corrosiveness of 
the water and to the stresses to which it will be subjected during installation, grouting and 
operation. 
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12.3.12 Packers 

12.3.12.1 Packers shall be of material that will not impart taste, odor, toxic substance or bacterial 
contamination to the well water. 

12.3.13 Screens 

12.3.13.1 Screens shall be constructed of materials capable of withstanding the structural 
loads imposed and resistant to damage by chemical action of groundwater or 
cleaning operations, and shall 

(a) have size of openings based on sieve analysis of formation and/or gravel pack 
materials; 

(b) have sufficient diameter to provide adequate specific capacity and low aperture 
entrance velocity. The entrance velocity should not exceed 0.1 feet per second; 

(c) be installed so that the pumping water level remains above the screen under all 
operating conditions; 

(d) where applicable, be designed and installed to permit removal or replacement 
without adversely affecting watertight construction of the well; 

(e) be provided with a bottom plate or washdown bottom fitting of the same material 
as the screen; and 

(~ be reviewed and approved by the Secretary before installation. 

12.3.14 Grouting Requirements 

12.3.14.1 All permanent well casing, including the couplings, (except driven Schedule 40 
steel casing with the approval of the Secretary), shall be surrounded by a 
minimum of 1 %2 inches of grout to the required depth. All temporary construction 
casings should be removed, but shall be withdrawn at least ten feet to insure grout 
contact with the native formation. 

Deviation from the grouting standards contained herein may be allowed after 
review under the provisions of Section 3.7 in Subchapter 21-3. 

12.3.14.2. Neat cement grout 

(a) Cement conforming to ASTM standard C150, with not more than 5 gallons of 
water per 94 pound sack of cement, shall be used for 1 %2 inch or larger annular 
openings. 

(b) Additives may be used to increase fluidity subject to approval by the Secretary. 
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12.3.143. Concrete grout 

(a) Equal parts of cement conforming to ASTM Standard C150, and sand, with not 
more than 5 gallons of water per 94 pound sack of cement may be used for 
annular openings larger than 1 %2 inches. 

(b) Where an annular opening larger than 4 inches is available, gravel not larger than 
%2 inch in size may be added. 

123.14.4. Clay SealBentonite 

Where an annular opening greater than 6 inches is available, a clay seal of clean local 
clay mixed with at least 10 percent swelling bentonite may be used when approved by the 
Secretary. 

12.3.14.5 Application 

(a) Sufficient annular opening shall be provided to permit a minimum of 1 %2 inches of 
grout around permanent casings, including couplings. 

(b) When the annular opening is less than 4", grout shall be installed under pressure 
by means of a grout pump from the bottom of the annular opening upward in one 
continuous operation until the annular opening is filled. 

(c) When the annular opening is four or more inches and less than 100' in depth, and 
concrete grout is used, it may be placed by gravity through a grout pipe installed 
to the bottom of the annular opening in one continuous operation until the annular 
opening is filled. 

(d) When the annular opening exceeds six inches, is less than 100' in depth, and a 
clay seal is used, it may be placed by gravity. 

(e) After cement grouting is applied, work on the well shall be discontinued until the 
cement or concrete grout has properly set. 

( fl If clay or hard pan is encountered above the water bearing formation, the 
permanent casing and grout shall extend through such materials, or 

(g) If a sand or gravel aquifer is overlain only by permeable soils, the permanent 
casing and grout shall extend to at least 18.5 feet below original or final ground 
elevation, whichever is lower. 

(h) If a temporary outer casing is used, it shall be completely withdrawn as grout is 
applied. 

(i) Alternate methods of installing grout in rock wells follow. All examples include 
drilling a hole 3" in diameter greater than the casing (including couplings) at least 
10' into unweathered bedrock. A minimum of 20 feet of casing is required. 
(1) Place grout in open hole and insert plugged casing to displace grout 

upward and into the natural materials. 
(2) Fill hole with grout, set open casing, let grout set, drill grout out; note that 

grout may be removed before the cement is set as long as the wet cement 
seal is not broken. Regrouting may be required in the event of a failure of 
the grout. 
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(3) Set casing near bottom of hole with tremie pipe fitting on end of casing, 
pump grout into bottom of pipe until it rises to the surface outside of the 
casing, set casing, remove tremie pipe, and drill out fittings. 

(4) Other methods may be approved after review by the Secretary. 
12.3.14.6 ~ Guides 

The casing shall be provided with sufficient guides welded to the casing to permit 
unobstructed flow and uniform thickness of grout. 

12.3.15 Well Construction 

12.3.15.1 Permanent casing for all groundwater sources shall project at least 12 inches 
above the pump house floor or concrete apron surface and at least 18 inches above 
final ground surface. 

12.3.15.2 Where a well house is constructed, the floor surface shall be at least 6 inches 
above the final ground elevation. 

12.3.15.3 Sites subject to flooding shall be provided with an earth mound surrounding the 
casing and terminating at an elevation at least 2 feet above the 100 year flood 
elevation, or other suitable protection as determined by the Secretary. 

12.3.15.4 The top of the well casing at sites subject to flooding shall terminate at least 3 feet 
above the 100 year flood elevation. 

12.3.16 Development 

12.3.16.1 Every well shall be developed to remove the native silts and clays, drilling mud 
and/or finer fraction of the gravel pack or rock fracture. 

12.3.16.2 Development shall continue until the maximum specific capacity is documented 
from the completed well. 

12.3.163 Where chemical conditioning is required, the specification shall include 
provisions for the method, equipment, chemicals, testing for residual chemicals, 
and disposal of waste and inhibitors. 

123.16.4 Where blasting procedures may be used, the specifications shall include the 
provisions for blasting and cleaning. 

12.3.16.5 Other development procedures including hydrofracturing may be approved by the 
Secretary. 

12.3.17 Capping Requirements 
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12.3.17.1 Awater-tight, non-corrodible vented cap must be installed on each well. Each 
cap must have a screened 40 mesh vent designed to shed water and snow. 

12.3.17.2 At all times during the progress of work, the contractor shall provide protection to 
• prevent tampering with the well or entrance of foreign materials. 

12.3.17.3 Caps for testing flowing wells shall include a pressure gauge sensitive enough to 
calculate static water level to the nearest tenth of a foot. 

12.3.18 Closure of Abandoned Wells 

12.3.18.1 Test wells and groundwater sources which are not in use or planned for use shall 
be sealed by such methods as necessary to restore the controlling geological 
conditions which existed prior to construction, or as directed by the Secretary. 

123.18.2 Wells to be abandoned shall: 
(a) be sealed to prevent undesirable exchange of water from one aquifer to another; 
(b) preferably be filled with neat cement grout; 
(c) have fill materials other than cement grout or concrete approved by the Secretary; 
(d) when filled with cement grout or concrete, these materials shall be applied to the 

well hole through a pipe, tremie, or bailer; and 
(e) be disinfected and free from foreign materials. 

123.183 Well abandonment shall be performed only by a Vermont licensed water well 
driller or monitoring well driller for her or his respective class and in 
conformance with all Department regulations. 

12.3.19 Aquifer Types and Construction Methods - Special Conditions 

12.3.19.1 Gravel Pack Wells 

(a) Gravel pack shall be well rounded particles, 95%siliceous material, that are 
smooth and uniform, free of foreign material, properly sized, washed and then 
disinfected immediately prior to or during placement. 

(b) Gravel pack shall be placed in one uniform continuous operation. 
(c) Gravel refill pipes, when used, shall be Schedule 40 steel pipe incorporated within 

the pump foundation and terminated with screwed or welded caps at least 12 
inches above the pump house floor or concrete apron. 

(d) Gravel refill pipes located in the grouted annular opening shall be surrounded by a 
minimum of 1 '/2 inches of grout. 

(e) Protection from leakage of grout or fine grained formation materials into the 
gravel pack or screen shall be provided for. 

(~ Permanent casings shall meet requirements of Subpart 12.3.10. 
(g) Minimum casing and grouted depth shall be acceptable to the Secretary. 

12.3.19.2 Naturally Flowing Wells 
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(a) Flow shall be controlled. 
(b) Permanent casing and grout shall be provided. 
(c) If erosion of the confining bed appears likely, special protective construction may 

be required by the Secretary. 
(d) ~ Capping shall be in accordance with Subpart 12.2.6.2. 

12.3.20 Well Pumps, Discharge Piping and Appurtenances 

12.3.20.1 Line Shaft Pumps 

Wells equipped with line shaft pumps shall: 
(a) have the casing firmly connected to the pump structure or have the casing inserted 

into a recess extending at least one half inch into the pump base, and 
(b) have the pump foundation and base designed to prevent water from coming into 

contact with the joint. 

12.3.20.2 Submersible Pumps 

Where a submersible pump is used: 
(a) the top of the casing shall be effectively sealed against the entrance of water under 

all conditions of vibration or movement of conductors or cables, and 
(b) the electrical cable shall be firmly attached to the riser pipe at 20 foot intervals or 

less. 

12.3.20.3 Discharge Piping 

(a) The discharge piping shall: 
(1) be designed so that the friction loss will be low, 
(2) have control valves and appurtenances located above the pump house floor 

when an above ground discharge is provided, 
(3) be protected against the entrance of contamination, 
(4) be equipped with a check valve, a shut off valve, a pressure gauge, a 

means of measuring flow, and a smooth nosed sampling tap located at a 
point where positive pressure is maintained, 

(5) where applicable, be equipped with an air release vacuum relief valve 
located upstream from the check valve, with exhaust/relief piping 
terminating in a down-turned position at least 18 inches above the floor 
and covered with a 24 mesh corrosion resistant screen, 

(6) be valved to permit test pumping and control of each well, 
(7) have all exposed piping, valves and appurtenances protected against 

physical damage and freezing, 
(8) be properly anchored to prevent movement, and 
(9) be protected against surge or water hammer. 

(b) The discharge piping should be provided with a means of pumping to waste, but 
shall not be directly connected to a sewer. 
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12.3.20.4 Pitless Well Units 

(a) The Secretary must be contacted for approval of specific applications of pitless 
units. 

(b) Pitless units shall: 
(1) be threaded or welded to the well casing, 
(2) be of watertight construction throughout, 
(3) be of materials and weight at least equivalent and compatible to the 

casing, 
(4) have field connection to the lateral discharge from the pitless unit of 

threaded, flanged or mechanical joint connection, and 
(5) have the wellhead terminate at least 18 inches above final ground 

elevation or 3 feet above highest known flood elevation or as the Secretary 
directs. 

(c) The design of the pitless unit shall make provision for: 
(1) access to disinfect the well, 
(2) facilities to measure water levels in the well 
(3) a cover at the upper terminal of the well that will prevent the entrance of 

contamination, 
(4) a contamination-proof entrance connection for electrical cable, 
(5) an inside diameter as great as that of the well casing, up to and including 

casing diameters of 12 inches, to facilitate work and repair on the well, 
pump, or well screen, and 

(6) at least 1 check valve within the well casing or in compliance with 
requirements of the Secretary. 

123.20.5 Casing Vent 

Provisions shall be made for venting the well casing to atmosphere. The vent shall 
terminate in a downturned position, at or above the top of the casing or pitless unit in a 
minimum 1 % inch diameter opening covered with a 24 mesh, corrosion resistant screen. 

The pipe connecting the casing to the vent shall be of adequate size to provide rapid 
venting of the casing. 
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APPENDIX B - LONG RANGE PLAN REQUIREMENTS 

The Long Range Plan required in Subsections 4.2.2 and 5.5(e) of this Rule shall include the 
following elements where applicable: 

1. Existing ownership of the system. 

(a) Entity (Individual, Corporation, Association, Fire District, etc.) and formal name. 
(b) Owner's contact information 
(c) Address for receipt of official mail 
(d) Telephone numbers) for owner and operators) 

2. For new system proposals, specify the final ownership structure. 

(a) Describe in narrative form the proposed or existing ownership structure and its 
legal basis. 

(b) Describe in narrative form any anticipated ownership changes (e.g., from 
developer to a homeowners association), and provide a summary of the 
mechanism that will trigger the ownership change (e.g., 70% of lots sold). If no 
changes are anticipated, so state. 

(c) Provide an organizational chart of the ownership and operational structure, which 
identifies the major water system responsibilities of each position listed on the 
chart. 

(d) Provide descriptions of the experience and expertise of all proposed management 
and operational personnel for the system. 

(e) Provide a copy or draft copy of proposed by-laws, policies, procedures, etc., for 
water system responsibilities, customer responsibilities, customer complaint 
procedures, etc., including fiscal management and controls. 

3. Costs of Operation and Maintenance of System 

(a) Budget projections for five years. 
(i) Provide a line item budget for all costs of operation and maintenance 

(O&M). Include operator salaries benefits, training, chemical costs, 
electric and other utilities for each of the next five years. 

(ii) Indicate how the budget items for maintenance were derived. 

(b) Capital fund reserve 
(i) List the major project elements in table form, showing their useful lives, 

current age, and replacement cost. 
(ii) For each of these, determine the funds needed annually for a reserve fund 

to pay for replacement of the major project elements at the end of their 
useful lives. 

4. Revenues for Operation and Maintenance. 
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(a) Describe any fees to be collected to begin operation (new system). 
(b) State the number of users on the system, and calculate the annual user charges for 

the next five years to fund the costs identified in 3 above. 
(c) Describe in narrative form the methods) to be used to fund the reserve for capital 

• equipment. 
(d) Provide an analysis of the reliability of the anticipated revenues (i.e., relate user 

charges to median household income, property values, or projected sales). 

5. Alternatives and Plans for Growth or Modernization. 

(a) Describe the scope of the plan in narrative form; include a Vermont Orthophoto 
Base Map with the existing and future service areas clearly marked. 

(b) Provide the information outlined in Subparts 1.2.2 and 1.2.3 of Appendix A. 
(c) Address the impact of feasible and appropriate water conservation measures on 

each of the alternatives and plans. 

6. Water Conservation Planning 

Development of a water conservation plan that, at a minimum, addresses the following: 
(a) evaluation of system water use efficiency, including evaluation of extent of 

unaccounted-for water, water accounting, and loss control; 
(b) universal metering; 
(c) a water rate system to promote water conservation; 
(d) public education and information on water conservation; 
(e) opportunities for water recycling or reuse by large commercial and industrial 

water users; and 
( fl promoting the installation of water saving fixtures and devices in new and 

existing residences and facilities. 

NOTE:A plan adopted under Title 24, Chapter 117, Capital Budget Program, may be submitted 
for review to fulfill this long range plan requirement for existing systems. For new 
systems, the long range plan requirements may be incorporated in the Engineer's Report 
required for new systems. The Engineer's Report requirements are detailed in Appendix 
A, Subpart 1.2. 
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APPENDIX C - BACTERIOLOGICAL MONITORING 
REQUIREMENTS 

Table C1-1 -BACTERIOLOGICAL MONITORING REQUIREMENTS 

Minimum Number of 
Po ulation Served 

Samples per 
Calendar Month 

25 to 1,000 1 
1,001 to 2,500 2 
2,501 to 3,300 3 
3,301 to 4,100 4 
4,101 to 4,900 5 
4,901 to 5,800 6 
5,801 to 6,700 7 
6,701 to 7,600 8 
7,601 to 8,500 9 

8,501 to 12,900 10 
12,901 to 17,200 15 
17,201 to 21,500 20 
21,501 to 25,000 25 
25,001 to 33,000 30 
33,001 to 41,000 40 
41,001 to 50,000 50 
50,001 to 59,000 60 
59,001 to 70,000 70 
70,001 to 83,000 80 
83,001 to 96,000 90 

96,001 to 130,000 100 
(Truncated for 

Vermont 

Internet Explorer.lnk 

Page 158 



Vermont Water Supply Rule 

APPENDIX D - OPERATION AND MAINTENANCE MANUALS 

O&M Manuals should meet the following two parameters of usefulness when prepared and 
completed: 

1) Useful as a stand alone document to allow daily routine and trouble shooting operation by 
a properly trained operator, including testing and monitoring requirements necessary for 
the particular system. 

2) Useful in conjunction with "as-built" system prints for full system maintenance to insure 
adequate quality water supply to the residents served. 

The O&M Manual must reflect actual installation, actual equipment and actual control functions 
"as-built", not as proposed. For example, statements such as "use pump XYZ or equivalent" 
should not be used, rather the manual should read: "Pump installed is an XYZ, Model B." 

The following elements shall be contained in all O&M Manuals: 

1. General System Description 

(a) Approved sources) 
(b) Raw water storage (if any) 
(c) Raw water treatment (will vary with system size) 
(d) Finished water storage 
(e) Distribution system 
(~ System pressure maintenance (gravity, hydropneumatic, booster pumps) 
(g) Source protection area (SPA) map, source protection plan. 

2. System Schematic 

(a) Major elements identified 
(b) All system valves identified 
(c) List of equipment and valves. Brief description of each and their system function 

(use 2(a) and 2(b) for reference). 

3. Start-up Procedure 

(a) Initial flushing and disinfection 
(b) Sequenced system start-up 

4. Normal Operation 

(a) Periodic system checks required 
(b) Chemical tanks to be filled; periodic system backwashing, recharging, etc. 
(c) Routine tests to be performed. 
(d) Routine samples and forms to be sent to Vermont Department of Health (in-plant 

Quality Control for larger systems). 
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(e) Periodic system maintenance required (add oil, check for leaks, clean injectors, 
exercise valves, etc.) 

( fl Provide for calibration and standardization of test equipment (turbidimeter, pH 
meter, etc.) 

(g) Routine inspection and recording of sources of contamination in the source 
protection area and any associated sampling or monitoring. 

(h) Procedures for replacement/regeneration of carbon media, if applicable. 
(i) Process flow diagram and valve alignments of expected treatment system 

conditions. 
(j) Procedures to be followed in response to breakthrough of a carbon unit, if 

granular activated carbon is applied. 

5. Safety 

(a) List of all system operational hazards including all chemicals to be used and their 
Safety Data Sheet(s). 

(b) Reinforce the need for the routine use of personal protective equipment. 
(c) Outline possible unsafe conditions caused by poor system operation. 

(1) No disinfectant 
(2) Elevated levels of treatment 
(3) Low water pressure 
(4) Cross connections (primarily in water plant facility) 

6. Contingency Plan 

(a) Required notification. 
(b) Alternate water supply made available 
(c) Sequenced system shut down 
(d) Emergency procedure for non-scheduled shut down including emergency 

sources) 
(e) Posting of any notice required for use of the emergency source. 

7. Trouble Shooting Operation Problems 

(a) List typical causes of system problems 
(1) Low water-pump shut off, line break, etc. 
(2) Low disinfectant-chemical tank empty, etc. 

NOTE: On a day to day basis, this section coupled with section 6 are the most important 
and critical; appropriate thought and time should be given to preparation of these 
sections. 

8. Distribution 

(a) Key shut off points identified along with major line sizes. 
(b) System flushing: 
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(1) Method 
(2) Frequency 

(c) Special features (air relief valves, pressure reduction, backflow preventers, blow 
offs, etc.) 

(d) Fire protection (rated flow/hydrant, number of hydrants, pumper capacity, etc.) 

9. Maintenance Program 

(a) Equipment list with recommended maintenance frequency. 
(b) Equipment/valve/control panel specifications sheets. 
(c) Tank information 
(d) Maintenance log procedure 
(e) Reference to "as-built" plans as needed. 

10. Vendor List 

(a) Source of required chemicals. 
(b) Source of all mechanical equipment and valves. 

11. Source Protection Plan 

See requirements in Subchapter 16 (Source Water Protection) of this Rule. 

12. Record Maintenance Procedures and Customer Notification 

The manual shall identify the location of the records, identify the various files to be kept 
and the length of time to retain the records. Customer notification procedures for 
Consumer Confidence Reports and water quality data shall also be included. 

13. Customer Complaint Procedures 

The manual shall include a detailed procedure for addressing customer concerns, 
including identification of an appeal process if the customer does not obtain satisfaction 
from the operator. The procedure shall include the name and telephone number for the 
water system owner and operator, the Drinking Water and Groundwater Protection 
Division, Department of Health, and for privately owned systems, the number for the 
Consumer Affairs and Public Information Division in the Department of Public Service. 

14. Water Conservation Program 

The manual shall include a description of the system's water conservation measures, 
including where appropriate, public education, leak detection and repair, and metering. 

15. Vermont Department of Environmental Conservation 
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The manual shall include a copy of this Water Supply Rule (Chapter 21). The copy of 
the manual submitted to the Secretary for approval does not need to contain a copy of the 
rule. 
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VERMONT GENERAL ASSEMBLY 

https://legislature. vermont.gov/statutes/section/ 10/056/01672 

The Vermont Statutes Online 

The Vermont Statutes Online have been updated to include the actions of the 2023 session of the General 

Assembly, 

NOTE: The Vermont Statutes Online is an unofficial copy of the Vermont Statutes Annotated that is provided as a 

convenience. 

Title 10 : Conservation and Development 

Chapter 056 : Public Water Supply 

(Cite as: 10 V.S.A. § 1672) 

§ 1672. Authority of the Agency of Natural Resources 

(a) Except as provided in subsections (c) through (fl of this section, to prevent and 

minimize public health hazards, the Secretary shall have authority over and shall regulate 

the purity of drinking water; the adequacy, construction, and operation of public water 

systems; public water sources; and public water source protection areas. 

(b) The Secretary may establish by rule standards or requirements for: 

(1) Drinking water quality. Such standards or requirements shall be at least as 

stringent as the most recent national primary drinking water regulations, issued or 

promulgated by the U.S. Environmental Protection Agency pursuant to the Safe Drinking 

Water Act, 42 U.S.C. section 300f et seq. 

(2) The construction, protection, testing, and monitoring of public water sources. 

(3) The design, flows, construction, installation, operation, and maintenance of new 

public water systems. 

(4) The design, flows, construction, operation, maintenance and alteration, repair, or 

extension to an existing public water system. 

(5) The approval or denial of connections by public water systems. 

(6) The ongoing monitoring and testing of drinking water and public water systems 

to be performed by a laboratory certified pursuant to 18 V.S.A. § 501b. 

(7) Public water source protection areas. 

(8) The mitigation or prevention of public health risks arising from public water 

sources, public water systems, and public water source protection areas. 

(9) [Repealed.] 
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(10) Obtaining a construction permit for a new water system. At a minimum, the 

water system shall demonstrate that it possesses the long-term financial, managerial, 

and technical capability to operate and maintain a water system in conformance with 

federal and State regulatory requirements. 

(c) Nothing in this chapter is intended to limit the authority of the Agency of Human 

Services or the Commissioner of Health to manage the public health of the State of 

Vermont. In adopting rules pursuant to this section, the Secretary shall submit the 

proposed rules to the Secretary of Human Services at least 30 days before filing them 

with the Secretary of State under 3 V.S.A. chapter 25. 

(d) Nothing in this chapter is intended to limit or supersede the authority of the 

Secretary of Agriculture, Food and Markets under the provisions of Title 6 and this title. 

The Secretary shall not manage or restrict agricultural activities or other activities 

regulated by the Secretary of Agriculture, Food and Markets without his or her consent. 

When adopting rules under this section, the Secretary shall consult with the Secretary of 

Agriculture, Food and Markets to minimize any conflicts with that Agency. 

(e) Nothing in this chapter is intended to limit or supersede the authority of the 

Commissioner of Health, or local health officers under Title 18. 

(fl Nothing in this chapter is intended to limit the authority of the Public Utility 

Commission under the provisions of Title 30. 

(g) If the Public Utility Commission does not concur with the rules proposed by the 

Secretary, the Secretary shall publicize the comments submitted by the Public Utility 

Commission, at each step specified in 3 V.S.A. § 836, and the Legislative Committee on 

Administrative Rules shall consider those comments. (Added 1991, No. 71, § 2; amended 

1993, No. 2, § 1, eff. April 9,1993;1995, No. 103 (Adj. Sess.), § 7;1997, No. 134 (Adj. Sess.), 

§ 9; 2003, No. 42, § 2, eff. May 27, 2003; 2003, No. 163 (Adj. Sess.), § 22; 2009, No. 56, 

§ 27; 2023, No. 53, § 14, eff. June 8, 2023.) 
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Persons Affected: 

Economic Impact: 

Posting date: 

incorporating by reference as required to be 
specifically identified in our primacy application to 
EPA. This amendment also seeks to revise the 
standards and process for operator 
licensing/certification to better-protect public health 
at larger or more complicated public drinking water 
systems by requiring additional certified staff. It 
makes minor amendments to the treatment 
specifications for per- and polyfluoroalkyl 
substances (PFAS) in drinking water. The rule also 
provides greater and more uniform protection for 
isolation distances from public drinking water 
sources (including wells) by aligning better with 
existing Wastewater System and Potable Water 
Supply Rule. There are also a series of minor 
changes, primarily fixing internal citations. 

The individuals and entities most directly impacted 
will be owners and operators of public water systems 
in Vermont. Also, 60-70 of Vermonters rely on 
public drinking water systems to supply their homes 
with potable drinking water, so they will be better 
protected through this rule. Additional visitors and 
citizens will ultimately be affected by the change to 
drinking water quality standards as they rely on 
drinking water from public water systems where they 
work, recreate, dine, or visit in other tourist-related 
activities and locations. 

Any cost impact to water systems due to the Revised 
Total Coliform Rule requirements has already been 
borne since the rule went into effect in 2016. There 
was already a sampling framework under which 
systems paid for water quality sampling; in some 
instances the number and frequency of sampling 
increased, in others it decreased. The cost of a single 
coliform sample is approximately $25. The cost to 
obtain a certification for a qualified operator already 
on-staff is $85 per 3-years. Many larger and 
complicated systems already have these individuals 
on-site/on-hand and are already experiencing these 
costs. If a system would need to contract with a 
distribution operator it is estimated to cost 
approximately $10,000 per year. Hiring on-site staff 
where it does not currently exist would be greater 
than $10,000 and would be at the discretion of the 
public water system with respect to adequate 
compensation. 

Aug 23,2023 

~Iearing Information 
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Information for Hearing # 1 

Hearing 09-27-2023 5:00 PM ~.__ ..._ .~_ ~.~,. , 
date: 

Location: Agency of Natural Resources, Catamount Conference Room 

Address: 1 National Life Drive, Davis 2 

City: Montpelier 

State: VT 

Zip: 05620 

Hearing 
Notes: 

Information for Nearing # 2 

Hearing 09-27-2023 5:00 PM ~ - _. y _ _ ~~ 
date: 

Location: Virtually via MS Teams 

https://teams.microsoft.com/1/meetup join/19 

Address: 
3 ameeting_ODVhN2I3ZjAtZTdkYy00NWE3LWI3 MTctN2Z1ZjU2MDIwMj 
22Tid223a2220b4933b-baad-433c-9c02-70edcc7559c6222c22Oid223a 22ae< 
alfZf85ce5c4227d 

City: Montpelier 

State: VT 

Zip: n/a 

Link:https://teams.microsoft. com/1/meetup-
Hearing join/193ameeting_MWYSNDI2OGItZjdjMC00ZjU3LWIxNGUtNzdmZTFi2 
Notes: /0?context7b22Tid223a2220b4933b-baad-433c-9c02-70edcc7559c6222c22O 

7e16-47e2-a2a5-alfZf85ce5c4227d 

Information for Hearing # 3 

Hearing 09-28-2023 10:00 AM . . 
date: 

Location: Virtually via MS Teams 

Address: 
Meeting ID: 243 976 785 021 Passcode: vXcWY6 Call in (audio only) +1 80: 
United States, Montpelier Phone Conference ID: 628 782 912# 

City: Montpelier 

State: VT 

Zip: n/a 

Hearing Link:https://www.microsoft.com/en-us/microsoft-teams/join-a-meeting?rtcll 
Notes: 021 Passcode: vXcWY6 

Contact Information 

Information for Primary Contact 

PRIMARY CONTACT PERSON - A PERSON WHO IS ABLE TO ANSWER 
QUESTIONS ABOUT THE CONTENT OF THE RULE. 

Level: Primary 
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Name: Ben Montross 

Agency: Agency of Natural Resources 

Address: 1 National Life Drive - Davis 4 

City: Montpelier 

State: VT 

Zip: 05620 

Telephone: 802-498-8981 

Fax: 802-828-1541 

Email: ben.montross@vermont.gov 
r~,..~ ~ ~ W_~~=.~ 

Website Address: https://dec.vermont.gov/water/laws 
.~ = = '' . 

Information for Secondary Contact 

SECONDARY CONTACT PERSON - A SPECIFIC PERSON FROM WHOM 
COPIES OF FILINGS MAY BE REQUESTED OR WHO MAY ANSWER 
QUESTIONS ABOUT FORMS SUBMITTED FOR FILING IF DIFFERENT 
FROM THE PRIMARY CONTACT PERSON. 

Level: Secondary 

Name: Catherina Narigon 

Agency: Agency of Natural Resources 

Address: 1 National Life, Davis 2 

City: Montpelier 

State: VT 

Zip: 05620 

Telephone: 802-261-5487 

Fax: 802-828-1541 

Email: catherina.narigon@vermont.gov 

Keyword Information 

Keywords: 

Coliform 

Certification 

GAC 

RTCR 

Operator 

Isolation 
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Setback 
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OFFICE OF THE SECRETARY OF STATE 

VERMONT STATE ARCHIVES & RECORDS ADMINISTRATION (VSARA) 

(802) 828-2863 
Seven Days 

TO: Katie Hodges (khod~es@sevendaysvt.com) Tel: (802) 865-1020 x110. 
Legais 

The Caledonian Record Tel: 748-8121 FAX: 748-1613 
Julie Poutre (advCa~caledonian-record.com) 

Times Argus / Rutland Herald Tel: 802-747-6121 ext 2238 
Melody Hudson (classified.adsCa~rutlandherald.com) FAX: 802-776-5600 
Elizabeth Marrier elizabeth.marrierCc~rutlandherald.com ) 

The Valley News Tel: 603-298-8711 

(advertising@vnews.com) FAX: 603-298-0212 

The Addison Independent Tel: 388-4944 FAX: 388-3100 
(le~als@addisonindependent.com) Attn: Display Advertising 

The Bennington Banner / Brattleboro Reformer Tel: 254-2311 ext. 132 FAX: 447-2028 
Lylah Wright (Iwri~ht@reformer.com~ Attn: Lylah Wright 

The Chronicle Tel: 525-3531 FAX: 525-3200 
(ads@bartonchronicle.com) 

Herald of Randolph Tel: 728-3232 FAX: 728-9275 
(ads@ourherald.com) Attn: Brandi Comette 

Newport Daily Express Tel: 334-6568 FAX: 334-6891 
(ilafoe@newportvermontdailvexpress.com) Attn: Jon Lafoe 

News & Citizen (mike@stowereporter.com) 
Irene Nuzzo (irene@newsandcitizen.com and ads@stowereporter Tel: 888-2212 FAX: 888-2173 

.com removed from distribution list per Lisa Stearns. Attn: Bryan 

St. Albans Messenger Tel: 524-9771 ext. 117 FAX: 527-
Legals (le~ais@samessenger.com) 1948 

Attn: Legals 

The Islander 
Te1:802-372-5600 FAX:802-372-3025 

(islander@vermontislander.com) 

Vermont Lawyer 
Attn: Will Hunter 

(hunter.press.vermont@~mail.com) 

FROM: APA Coordinator, VSARA Date of Fax: December 28, 2023 

RE: The "Proposed State Rules " ad copy to run on August 31, 2023 

PAGES INCLUDING THIS COVER MEMO: 2 

*NOTE* 8-pt font in body. 12-pt font max. for headings - single space body. Please 
include dashed lines where they appear in ad copy. Otherwise minimize the use of white 
space. Exceptions require written approval. 

If you have questions, or if the printing schedule of your paper is disrupted by holiday etc. 
please contact VSARA at 802-828-3700, or E-Mail sos.statutoryfilin~s@vermont.~ov, Thanks. 



PROPOSED STATE RULES 

By law, public notice of proposed rules must be given by publication in newspapers of record. The purpose of 
these notices is to give the public a chance to respond to the proposals. The public notices for administrative 
rules are now also available online at https://secure.vermont.~ovJSOS/rules/ . The law requires an agency to 
hold a public hearing on a proposed rule, if requested to do so in writing by 25 persons or an association 
having at least 25 members. 

To make special arrangements for individuals with disabilities or special needs please call or write the contact 
person listed below as soon as possible. 

To obtain further information concerning any scheduled hearing(s), obtain copies of proposed rules) or 
submit comments regarding proposed rule(s), please call or write the contact person listed below. You may 
also submit comments in writing to the Legislative Committee on Administrative Rules, State House, 
Montpelier, Vermont 05602 (802-828-2231). 

Water Supply Rule. 

Vermont Proposed Rule: 23P023 

AGENCY: Agency of Natural Resources 

CONCISE SUMMARY: The Rule amendment proposes to incorporate by reference the federal Revised Total 
Coliform Rule, responsible for assessing bacteriological and pathogen vulnerability of all public drinking water 
systems. It adds a few Vermont-specific topics required by the federal regulation when incorporating by 
reference as required to be specifically identified in our primacy application to EPA. This amendment also 
seeks to revise the standards and process for operator licensing/certification to better-protect public health at 
larger or more complicated public drinking water systems by requiring additional certified staff. It makes 
minor amendments to the treatment specifications for per- and polyfluoroalkyl substances (PEAS) in drinking 
water. The rule also provides greater and more uniform protection for isolation distances from public drinking 
water sources (including wells) by aligning better with existing Wastewater System and Potable Water Supply 
Rule. There are also a series of minor changes, primarily fixing internal citations. 

FOR FURTHER INFORMATION, CONTACT: Ben Montross, Agency of Natural Resources, 1 National Life Drive 
Davis 4, Montpelier, VT 05620, Tel: 802-498-8981 Fax: 802-828-1541 Email: ber~.montross~ver or~t.,~ov 
URL: hps:/jdec.vermont.~ov/waterJlaws. 

FOR COPIES: Catherina Narigon, Agency of Natural Resources, 1 Nafional Life, Davis 2, Montpelier VT 05620, 
Tel: 802-261-5487 Fax: 802-828-1541 Email: eaterina.nari on vermont. ov. 




